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ABSTRACT 


ITie  objective  of  this  resestreh  is  to  simulate  the  migration 
of  items  between  management  categories  in  a  large  inventory  system. 
The  approach  taken  is  to  model  demand  from  distributions  created 
by  grouping  items  rather  than  from  individual  demand  distributions. 
Items  are  grouped  according  to  characteristics  such  as  demand 
frequency,  average  requisition  size,  and  price.  An  extensive 
historical  database  is  used  to  develop  the  simulation  input 
distributions  and  to  ccmpare  simulation  results  against  actual 
inventory  system  demand  and  migration  figures.  The  empirical 
requisition  size  and  daily  demand  distributions  exhibit  non- 
random  tendencies  and  extreme  values  which  cannot  be  modeled  using 
ccRmon  theoretical  distributions.  Simulated  demand  and  migration 
is  dependent  on  the  characteristics  used  to  define  the  item  groups. 
Simulated  item  migration  occurs,  but  is  not  representative  of  the 
actual  migration  present  within  the  item  sample.  ,  • 
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The  inventory  simulation  model  currently  in  use  at  the 


De-fense  Electronics  Supply  Center  does  not  provide  an 
adequate  representation  o-f  the  migration  o-f  inventory  items 
among  management  categories.  The  purpose  of  this  thesis  is 
to  develop  and  test  a  technique  for  modeling  inventory  item 
migration. 
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Abstract 

The  objective  o-f  this  research  is  to  simulate  the 
migration  oT  items  bstMeen  management  categories  in  a  large 
inventory  system.  The  approach  taken  is  to  model  demand 
from  distributions  created  by  grouping  items  rather  than 
-from  individual  demand  distributions.  Items  are  grouped 
according  to  characteristics  such  as  demand  frequency, 
average  requisition  size,  and  price.  An  extensive 
historical  database  is  used  to  develop  the  simulation  input 
distributions  and  to  compare  simulation  results  against 
actual  inventory  system  demand  and  migration  figures.  The 
empirical  requisition  size  and  daily  demand  distributions 
exhibit  non-random  tendencies  and  extreme  values  which 
cannot  be  modeled  using  common  theoretical  distributions. 
Simulated  demand  and  migration  is  dependent  on  the 
characteristics  used  to  define  the  item  groups.  Simulated 
item  migration  occurs,  but  is  not  representative  of  the 
actual  migration  present  within  the  item  sample. 
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ESTIMATION  OF  INVENTORY  ITEM  DEMAND 


DISTRIBUTIONS:  MODELING  ITEM  MIGRATION  AT 

THE  DEFENSE  ELECTRONICS  SUPPLY  CENTER 

t 

I.  INTRODUCTION 


Background 

Almost  all  large  business  concerns  maintain  an 
inventory  ai  goods  -for  -future  use.  The  costs  associated 
with  maintaining  an  inventory  include:  ordering  costs, 
warehousing  costs,  and  the  opportunity  cost  associated  with 
the  investment  in  inventory  versus  some  other  area.  In 
addition  to  the  cost  o-f  maintaining  inventory  there  is  also 
a  cost  associated  with  not  maintaining  inventory  (i.e. ,  the 
cost  of  unsatisfied  demand  for  inventory  items).  The  goal 
of  inventory  models  is  to  obtain  a  balance  between  inventory 
holding  costs  and  the  costs  of  unsatisfied  demand. 

The  difficulty  encountered  in  attempting  to  obtain  this 
balance  is  the  uncertainty  associated  with  the  future 
conditions  under  which  the  inventory  system  will  operate. 
Future  demand,  prices,  lead-time  (the  time  it  takes  for 
items  which  are  ordered  to  be  delivered),  and  the  costs  of 
unsatisfied  demand  are  all  subject  to  future  uncertainties. 

Especially  in  large  inventory  systems,  future 
uncertainties  coupled  with  the  complexities  associated  with 


the  inventory  system  itsel-F  make  it  di-f-ficult  to  evaluate 
the  e-f-fects  a-f  proposed  changes  to  the  system.  Changes  in 
the  level  of  funding  available,  the  inventory  model  or 
models  used,  or  some  other  system  specific  change  must  be 
evaluated  before  implementing  what  could  be  a  disastrous 
policy.  A  tool  often  used  to  make  evaluations  of  large 
inventory  systems  is  the  simulation  model. 

A  simulation  model  can  be  modified  to  reflect  whatever 
change  is  being  proposed.  The  results  of  simulating  the 
effects  of  the  proposed  change  can  be  used  as  one  of  the 
inputs  to  the  decision  of  whether  or  not  to  implement  the 
change. 

Simulation  of  an  inventory  system  requires  development 
of  a  set  of  inputs  which  provide  a  good  approximation  of  the 
conditions  which  would  actually  occur.  The  inputs  to  an 
inventory  simulation  model  include:  demand  for  the  items 
(both  the  number  of  orders  and  the  quantity  those  orders 
represent) ,  lead-time  for  inventory  orders,  inventory  item 
prices,  warehousing  costs,  transportation  costs,  etc.  As  a 
decision  aid,  simulation  model  output  can  only  be  useful  if 
realistic  inputs  are  used. 

Simulation  is  one  of  the  analysis  tools  employed  by  the 
Operations  Research  office  of  the  Defense  Electronics  Supply 
Center  (DESC) .  DESC,  one  of  six  inventory  control  points 
within  the  Defense  Logistics  Agency,  manages  over  900,000 
inventory  items  for  the  Department  of  Defense.  As  of  the 


start  o-f  1985  the  dollar  value  o-f  inventory  maintained  by 
OESC  Mas  just  under  1.5  billion  dollars  (8:5). 

As  in  many  large  inventory  systems,  DESC  employs  an 
item  classification  scheme  which  permit's  different 
categories  of  items  to  receive  different  levels  of 
management  attention.  The  level  of  management  attention  an 
item  receives  is  directly  related  to  the  dollar  value  of  the 
demand  for  the  item.  DESC  uses  two  main  item  categories: 
Numeric  Stockage  Objective  and  Replenishment.  Replenishment 
items  are  further  broken  down  into  four  subgroups:  Low, 
Medium,  High  1,  and  High  2.  The  number  of  requisitions 
(orders) ,  level  of  demand  quantity,  and  level  of  demand 
value  (unit  price  *  demand  quantity)  used  to  define  the 
categories  are  summarized  in  Table  1.1. 

DESC  employs  a  simulation  model  to  evaluate  many 
aspects  of  its  inventory  management  system  including 
alternative  inventory  control  policies.  One  problem  with 
the  current  simulation  is  that  it  does  not  adequately  model 
the  migration  of  inventory  items  from  one  management 
category  to  another. 

Item  migration  is  the  movement  of  inventory  items  from 
one  item  category  to  another  over  time.  At  DESC,  migration 
is  commonly  defined  with  respect  to  one  fiscal  quarter.  For 
instance,  an  item  which  is  categorized  as  Numeric  Stockage 
Objective  in  one  quarter  is  said  to  have  "migrated"  if  its 
actual  demand  and  demand  value  in  the  next  quarter  qualify 
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TABLE  1 . 1 


ITEM  CATEGORIES 

Annual  Annual 

Annual  Damand  Demand 

Requisitions  Quantity  Value 

(AR)  (ADQ>«  (ADV)« 

Numeric 

Stockage 


Objective 

AR 

< 

3  or 

ADQ 

< 

12  or 

ADV 

< 

$20 

Replenishment 

AR 

> 

3  and 

ADQ 

> 

12  and 

ADV 

> 

$20 

Low 

$20 

< 

ADV 

< 

$400 

Medium 

$400 

< 

ADV 

< 

$4500 

High  1 

$4500 

< 

ADV 

1 

$15000 

High  2 

$15000 

< 

ADV 

(Source:  adapted  -from  14:31) 

«Far  replenishment  items,  categorization  is  based  on 
or  forecasted  levels  of  ADQ  and  ADV;  whereas,  for 
Numeric  Stockage  Objective  items  the  actual  ADQ  and 
ADV  are  used. 


it  for  another  category. 

The  amount  of  item  migration  at  DESC  was  studied  by  Lt 
Col  Pal mer  Smi th ,  USAF ,  and  Mr .  Robert  Gumbert  of  the  DESC 
Operations  Research  office.  They  calculated  total  migration 
among  management  categories  over  a  four  year  period.  Their 
findings  indicate  a  significant  amount  of  migration  is 
taking  place.  For  example,  in  one  of  the  six  categories 
considered,  there  were  375,922  migrations  into  the  category 
and  392,919  migrations  out  of  the  category  (24:2).  From 
their  findings.  Smith  and  Gumbert  conclude  that  the 
magnitude  of  migration  "mandates  migration  be  embedded  into 
our  simulation  models  so  that  it  is  considered  when 
simulating  buy  policies,  inventory  management  decisions. 


budgat  execution  and  in  evaluating  supply  effectiveness" 
(2Si 18) . 


The  Operations  Research  office  at  DESC  is  currently 
involved  in  development  of  a  new  simulation  model.  One  of 
the  goals  for  the  new  simulation  is  an  improved 
representation  of  the  demand  for  inventory  items  and  the 
migration  of  inventory  items  among  DESC  management 
categories. 

Problem 

Item  migration  is  not  adequately  modeled  in  the  DESC 
inventory  system  simulation.  The  inadequate  representation 
of  item  migration  in  the  simulation  process  makes  the 
validity  of  model  results  questionable.  The  specific 
problem  addressed  in  this  research  is  the  estimation  of 
inventory  item  demand  distributions  from  historical  data 
maintained  at  DESC.  These  distributions  will  be  used  as 
inputs  in  the  new  DESC  simulation  model  to  provide  a  more 
realistic  representation  of  inventory  item  demand  and 
migration. 

Resear  c  h  Quest i on 

What  are  the  demand  distributions  of  DESC  inventory 
items  and  how  well  will  demand  distributions  estimated  from 
historical  data  model  future  demand  for  inventory  items  and 
the  migration  of  items  among  DESC  inventory  management 
categories? 
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Ob iecti ve 

Ths  overall  objective  o-f  this  research  is  to  improve 
the  demand  inputs  to  the  OESC  simulation  model.  The 
hypothesis  to  be  tested  is  Mhether  the  estimated  demand 
distributions  will  provide  a  realistic  model  o-f  inventory 
item  demand  and  migration  at  DESC.  Specific  sub-ob jecti ves 
are: 

1.  Collect  and  analyze  historical  demand  data  to 
define  groups  of  items  with  similar 
characteristics. 

2.  Develop  a  procedure  for  estimating  the  demand 
distributions  of  OESC  inventory  items  in  the 
groups  established  in  sub-objective  1. 

3.  Develop  a  model  to  simulate  demand  for  a  sample 
of  DESC  items  using  ths  estimated  distributions. 

4.  Compare  the  item  migration  produced  by  simulated 
demand  against  actual  DESC  migration  data  to 
determine  how  well  the  actual  migration  is  being 
modeled. 

Scope 

The  analysis  is  limited  to  a  sample  of  the  available 
inventory  items.  The  sample  chosen  was  one  already  created 
by  DESC  for  use  in  past  simulation  efforts.  This  set  of 
inventory  items  is  a  stratified  sample  of  the  total  items  at 
OESC.  Because  of  the  sample  stratification,  a  set  of 
multiplication  factors  are  used  by  DESC  to  scale  simulation 
results  using  this  sample  to  results  which  are 
representative  of  the  entire  set  of  DESC  inventory  items. 

In  this  thesis,  no  attempt  is  made  to  scale  results  obtained 


through  simulation  of  the  sample  items  to  results  which 


would  be  representati ve  of  demand  and  item  migration  for  all 
DESC  inventory  items. 

The  techniques  for  grouping  data,  fitting  distributions 
to  the  data,  and  simulating  demand  using  the  hypothesized 
distributions  employed  in  this  thesis  are  general  enough  to 
be  applied  to  other  inventory  systems  where  migration  amcsng 
management  categories  is  a  problem. 

Direction 

The  direction  taken  in  this  effort  was  to  model  demand 
and  migration  by  grouping  inventory  items  according  to 
similar  characteristics.  The  current  demand  inputs  used  in 
the  DESC  simulation  are  based  on  individual  demand 
distributions  for  each  item.  The  expected  gain  from  using 
distributions  based  on  a  group  of  inventory  items  as  opposed 
to  separate  items  is  the  ability  of  an  item's  demand  input 
characteristics  to  change  over  time.  The  change  would  occur 
by  allowing  an  item  to  migrate  among  the  groups  as  the 
simulation  progresses. 

This  process  more  closely  follows  the  actual  demand 
patterns  seen  at  DESC.  Many  items  in  the  DESC  inventory  do 
not  receive  constant  rates  of  demand.  Rather,  demand  for 
many  items  will  fluctuate  over  time.  There  are  many  reasons 
for  demand  rate  changes.  The  demand  for  an  individual  item 
is  often  the  sum  of  many  user's  demand.  A  change  in  any 
user's  demand  affects  the  overall  demand  experienced  at 
DESC.  Reasons  for  changing  demand  include:  changing  failure 


rates  over  the  lifetime  of  an  electronic  component,  changing 
usage  rates  for  weapon  systems,  weapon  system  modernization, 
substitution  of  one  item  for  another,  and  customer 
behavior. 

Non-recurring  demand  can  also  cause  an  item's  demand 
pattern  to  change.  Demand  is  identified  in  the  DESC 
inventory  system  as  either  recurring  or  non-recurring. 
Recurring  demand  is  periodic  or  repetitive  in  nature. 
Non-recurring  demand,  in  contrast,  is  a  one-time  occurrence 
(9: A6. 1-A6. 2) .  Non-recurring  demand  can  alter  a  normally 
stable  demand  pattern. 

The  demand  for  many  inventory  items  is  not  constant. 
Therefore,  modeling  demand  using  a  single  distribution  which 
does  not  change  over  time  seems  less  than  ideal.  By 
allowing  an  item  to  migrate  among  groups  with  the  associated 
change  in  the  input  distribution  of  the  item  it  is  hoped 
that  actual  inventory  item  demand  is  more  closely  modeled. 
Qvervi ew 

Chapter  II  contains  an  analysis  of  the  migration 
problem.  In  addition,  the  general  approach  taken  in  this 
research  is  outlined  and  assumptions  are  discussed. 

Finally,  a  discussion  of  the  simulation  model  input 
development  process  is  presented. 

Chapter  III  provides  a  detailed  look  at  the  data 
collection  effort  which  was  accomplished.  Inventory  item 
sample  composition,  types  of  data  collected,  and  time  frame 


o-f  the  data  collection  effort  are  summarized.  The  actual 

I  migration  present  within  the  sample  of  inventory  items  is 

I 

compared  to  total  system  migration  and  reasons  for 
differences  are  discussed.  Finally,  the  item  character — 

I  istics  used  in  developing  item  groupings  are  defined  and  the 

distribution  of  each  item  characteristic  within  the  item 
sample  is  presented. 

Chapter  IV  describes  the  computer  programs  developed  to 
accomplish  four  tasks  involved  in  this  effort.  First,  the 
program  used  to  define  the  groupings  is  described.  Second, 

I  a  description  of  the  program  used  to  collect  data  based  on 

the  item  groupings  is  givan.  Third,  the  program  used  for 
probability  distribution  parameter  estimation  and  goodness- 
I  of-fit  testing  is  described.  Finally,  the  simulation  model 

is  presented  along  with  the  measures  used  to  evaluate  each 
item  grouping. 

I  Chapter  V  gives  the  results  for  each  item  grouping 

tested.  The  groupings  are  defined,  data  collection  and 
distribution  fitting  results  are  summarized,  and  the 
I  simulation  results  are  given. 

t 

Finally,  in  Chapter  VI,  results  are  summarized  and 
conclusions  are  drawn  about  the  use  of  item  groupings  to 
I  model  demand  and  migration.  Recommended  areas  of  future 

study  are  also  given. 

! 


1.9 


Introduction 


The  -first  section  o-f  this  chapter  reviews  previous 
studies  o-f  item  migration  at  D£SC.  Both  the  extent  and 
causes  o-f  migration  are  revealed.  Following  this  review, 
the  general  approach  taken  to  the  simulation  o-f  item 
migration  is  outlined.  Finally,  the  process  of  developing 
simulation  input  distributions  is  discussed. 

Migration  Studies 

Be-fore  detailing  the  methodology  to  be  used  in  this 
research  a  review  o-f  past  migration  studies  is  necessary. 

The  first  study  into  inventory  item  migration  at  DE5C  looked 
at  the  extent  and  causes  of  migration.  A  follow-on  study 
attempted  to  model  the  migration  process  as  a  Markov  chain. 
These  studies  provide  insight  into  the  migration  problem  and 
identify  the  need  to  include  migration  when  simulating 
demand  for  DESC  inventory  items. 

Smith  and  Gumbert  accomplished  the  first  in-depth  study 
of  migration  at  DESC.  They  calculated  migration  using  data 
on  all  Replenishment  and  Numeric  Stockage  Objective 
inventory  items  from  March  1976  to  March  1980  (24:2).  Their 
migration  counts  are  shown  in  Table  2.1. 


Table  2.1 

TOTAL  ITEM  MIGRATION  (MAR  76  TO  MAR  80) 

To  Total 


From 

RH2 

RHl 

RM 

RL 

NSO 

OUT 

From 

RH2 

8148 

654 

56 

162 

503 

9521 

RHl 

8130 

26444 

718 

1136 

881 

37309 

RM 

1281 

25889 

106641 

21556 

5312 

160679 

RL 

159 

1172 

93425 

170838 

22765 

288359 

NSO 

658 

2900 

34786 

117262 

237213 

392819 

OUT 

1090 

2700 

16882 

40097 

182230 

242999 

Total 

11318 

40807 

172191 

375922 

375922 

266674 

1131686 

Into 

(Source:  Adapted  -from  24:2) 


Table  2.1  shows  that  a  large  amount  o-F  migration  is 
taking  place.  In  order  to  determine  the  causes  oi 
migration,  a  random  sample  of  204  items  was  subjected  to  an 
in-depth  analysis.  The  results  are  shown  in  Table  2.2. 

Table  2.2 

Causes  of  Item  Migration 


Cause 

Percent 

Demand  Changes  Only 

81.4 

Demand /Price  Changes 

14.2 

Price  Changes  Only 

3.4 

Other 

1.0 

(Source:  Adapted  from  24:2) 


Two  conclusions  of  this  study  are  of  special  interest. 


First,  the  DESC  inventory  management  system  does  not  operate 


under  static  conditions.  Rather,  the  movement  of  items 
among  demand  categories  results  in  a  dynamic  and  challenging 
management  environment.  Second,  simulation  models  used  to 
evaluate  the  DESC  system  need  to  incorporate  item  migration 
in  order  to  better  reflect  the  actual  operating  environment 
(25:59) . 

A  second  study  into  item  migration  was  done  by  Capt 
Jeffrey  J.  Hobson,  USAF,  and  Capt  Ronald  A.  Kirchoff,  USAF 
(14).  They  attempted  to  model  the  migration  of  items  as  a 
Markov  chain.  Their  one— step  transition  matrix  included 
five  states.  The  first  four  states  were  the  four 
Replenishment  item  categories  (see  Table  1.1).  The  fifth 
state  Mas  given  the  name  'OUT*  and  included  all  other 
items.  The  time  frame  for  each  transition  was  defined  to  be 
one  quarter  (14:46). 

They  tested  the  estimated  transition  matrix  against  the 
transition  matrix  for  each  quarter  to  determine  if  the 
process  was  stationary.  This  test  resulted  in  rejection  of 
the  stationary  transition  matrix  hypothesis.  Their  next 
approach  was  to  develop  transition  matrices  using,  as 
states,  the  length  of  time  an  item  had  been  in  a  category. 
They  found  that  the  transition  probabilities  change  for  each 
extra  quarter  the  item  stays  in  the  category  up  to  the  two 
year  point  (14:64).  Because  of  the  large  number  of  states 
in  the  time  dependent  transition  matrices  they  did  not 
proceed  with  this  approach  (14:65). 


The  next  step  in  their  analysis  Mas  to  divide  the 
inventory  items  into  stable  and  non-stable  groups  according 
to  the  number  of  quarters  they  had  remained  in  a  demand 
category.  They  used  eight  quarters  as  the  dividing  point 
between  stable  and  non-stable  items  and  tested  for 
stationary  transition  matrices.  The  hypothesis  of  station¬ 
ary  transition  matrices  was  again  rejected  (14:65-66). 

One  result  of  Kirchoff  and  Hobson's  effort  is  increased 
knowledge  of  the  migration  process.  In  addition,  their  work 
identified  the  time  dependent  nature  of  item  migration  at 
DESC.  In  their  concluding  remarks  they  reinforce  the  need 
for  the  inclusion  of  migration  in  DESC  simulation  efforts 
(14:00-81)  first  identified  by  Smith  and  Bumbert  (25:59). 

The  main  cause  of  item  migration  is  changing  demand 
(24:2).  Demand  for  inventory  items  is  a  function  of  both 
the  number  of  orders  (requisitions)  received  and  the 
quantity  demanded  per  order  (requisition  size).  Changing 
demand  can  be  caused  by  changing  requisition  frequency 
(requisitions  per  time  period),  by  changing  requisition 
size,  or  by  a  combination  of  changing  size  and  frequency. 

In  order  to  include  migration  in  a  simulation  model , 
the  input  distributions  from  which  demand  is  generated  must 
change.  Changing  the  requisition  frequency  and/or 
requisition  size  inputs  to  the  model  results  in  simulated 


item  migration. 


The  approach  taken  to  the  problem  o-f  simulating  item 


migration  consists  o-f  -first  collecting  data  for  a  sample  of 
DESC  inventory  items.  The  next  step  is  to  group  the  items 
according  to  common  characteristics.  Then,  historical 
requisition  size  and  frequency  data  for  each  item  is 
collected  and  identified  with  the  item's  group.  Next,  input 
distributions  for  each  group  of  items  are  determined  using 
this  data.  The  final  step  is  to  simulate  demand  for  the 
sample  of  items  using  the  input  distributions.  Simulation 
results  are  compared  to  actual  demand  and  item  migration  for 
the  sample  items. 

The  sample  consists  of  40,909  DESC  inventory  items. 

The  sample  is  a  combination  of  two  samples  used  in  previous 
DESC  simulation  studies.  The  composition  of  demand 
categories  and  item  characteristics  for  the  overall  sample 
are  detailed  in  Chapter  III. 

Grouping  of  the  sample  items  is  accomplished  by  first 
identifying  a  subset  of  eleven  possible  item  characteristics 
which  define  the  groups.  Next,  from  2  to  100  intervals  are 
identified  for  each  item  characteristic  in  the  subset.  As 
an  example,  if  item  price  is  chosen  as  a  grouping 
characteristic,  then  a  set  of  price  levels  is  input  to 
define  the  classes  of  item  price.  Let  X  represent  item 
price  and  PI,  P2,  and  P3  represent  three  price  levels.  The 
resulting  item  groups  are  defined  as  shown  in  Table  2.3. 


Table  2.3 


Group  # 

1 

2 

3 


Example  Item  Grouping 

Characteristic  level 

X  <  PI 

PI  <  X  <  P2 

P2  <  X  <  P3 


Each  item  must  -fall  into  one  o-f  the  three  groups. 

Ther e-fore,  P3  must  be  greater  than  or  equal  to  the  price  o-f 
the  most  costly  sample  item.  The  number  o-f  item  character — 
istics  and  the  associated  levels  o-f  each  characteristic 
determine  the  total  number  o-f  item  groups.  For  instance,  i-f 
two  characteristics  are  chosen,  each  with  two  di-f-ferent 
levels,  the  total  number  o-f  item  groups  is  four.  Data  are 
collected  by  determining  group  membership  for  each  item  in 
each  period  for  which  complete  data  are  available.  The 
results  of  this  process  are  three  empirical  distributions 
for  each  group:  requisition  size,  requisition  frequency,  and 
daily  demand.  Theoretical  probability  distributions  are  fit 
to  the  three  empirical  data  sets  for  each  group  and 
goodness— of —f i t  is  determined.  The  distributions  providing 
the  best  fit  to  the  empirical  data  sets  are  used  as  input  to 
the  simulation  model. 

The  simulation  model  is  designed  to  approximate  the 
demand  generation  portion  of  the  OESC  inventory  system 
simulation.  Four  measures  are  calculated  for  each  quarter 
of  the  simulation  period  after  one  full  year  of  simulated 
demand  is  generated.  The  first  measure  is  demand  category 


migration.  In  the  second  measure,  three  values:  demand 
quantity,  demand  -frequency,  and  demand  value  are  summed  for 
each  of  six  item  demand  categories:  Non-stocked,  Numeric 
Stockage  Objective;  and  Replenishment /Low,  Medium,  High  1, 
and  High  2.  In  the  third  measure,  the  same  three  quantities 
are  used.  However,  for  this  case  they  are  summed  across 
Federal  Stock  Class  codes  rather  than  item  demand 
categories.  Finally,  the  fourth  measure  is  a  count  of  the 
number  of  items  in  each  of  five  frequency  classes.  The 
frequency  range  for  each  class  is  shown  in  Table  2.4. 

Table  2.4 

Item  Frequency  Classes 
Class  Number  Frequency  Range 

1  O 

2  1-9 

3  10-19 

4  20  -  199 

5  200  —  Above 

Comparison  of  simulation  results  to  actual  data  across  these 
four  measures  determines  how  well  demand  and  item  migration 
are  being  modeled. 

In  addition  to  the  four  measures  described  above, 
simulation  output  also  includes  random  variate  generation 
statistics.  The  total  number  of  variates  generated,  minimum 
value,  maximum  value,  and  average  value  are  calculated  for 
each  input  distribution.  These  results  are  used  to  verify 
the  input  generation  process  within  the  simulation  model. 


Assumptions 

The  general  approach  described  above  relies  on  three 
basic  assumptions.  The  -first  assumption  is  that  the  sample 
o-f  inventory  items  is  representative  o-f  the  entire  DESC  item 
population.  Insights  regarding  this  assumption  are  included 
in  the  sample  migration  analysis  in  Chapter  III.  The  second 
assumption  is  that  migration  can  be  modeled  without  explicit 
use  o-f  a  time  -factor.  Past  studies  reveal  the  time 
dependent  nature  o-f  demand  category  migration.  The  approach 
used  in  this  thesis  does  not  include  an  explicit  time  -factor 
when  modeling  migration.  The  final  assumption  is  that  item 
migration  is  defined  as  in  past  migration  studies.  Both 
Smith  and  Gumbert  (24,25)  and  Kirchoff  and  Hobson  (14) 
define  migration  as  the  movement  of  items  from  one  DESC 
demand  category  to  another  over  the  period  of  one  quarter. 
Alternative  definitions  using  a  different  number  of  demand 
categories,  an  alternative  grouping  based  on  some  other  item 
characteristic,  a  different  time  period,  or  some  combination 
of  these  alternatives  may  be  more  descriptive  of  the  actual 
process  and/or  of  more  use  in  attempting  to  simulate  item 
migration. 

Simulation  Inputs 

One  of  the  first  tasks  in  the  simulation  of  a  real 
system  is  data  collection  and  analysis.  This  task  provides 


the  distributions  used  in  generating  simulation  inputs.  The 
importance  of  data  collection  and  analysis  is  emphasized  in 


the  -following  thoughts  o-f  Banks  and  Carson  (2:333-334). 

"Even  i-f  the  model  structure  is  valid,  i-f  the 
input  data  are  inaccurately  collected, 
inappropriately  analyzed,  or  not  representative 
of  the  environment,  the  simulation  output  data 
will  be  misleading  and  possibly  damaging  or 
costly  when  used  for  policy  and  decision  making." 

A  common  method  of  input  data  analysis  follows  four 
main  steps.  First,  the  data  are  depicted  in  a  histogram 
plot.  Next,  the  shape  of  the  histogram  is  used  to 
hypothesize  a  theoretical  probability  density  function  or 
probability  mass  function  depending  on  whether  the  data  are 
continuous  or  discrete.  Estimation  of  the  parameters  of  the 
hypothesized  distribution  and  goodness-of-f i t  testing 
comprise  the  last  two  steps. 

Histogram  plotting  reveals  the  shape  of  the  empirical 
density  or  mass  function.  The  number  of  class  intervals  to 
use  in  the  histogram  depends  on  the  number  of  sample 
observations  and  on  the  amount  of  dispersion  in  the  data 
(2:336).  A  recommended  guideline  for  the  number  of  class 
intervals  is  between  5  and  20  (22; 46; 23: 71-72) . 

Given  an  idea  of  the  distribution  shape  provided  by  a 
histogram  plot,  the  second  step  is  hypothesis  of  a 
theoretical  distribution.  This  step  requires  knowledge  of 
the  available  theoretical  probability  density  and  mass 
functions  and  the  shapes  they  can  take  on.  Law  and  Kelton 
(16)  and  Bratley,  Fox  and  Schrage  (6)  provide  distribution 
specific  information  and  graphic  depiction  of  commonly  used 
theoretical  distributions.  In  addition.  Law  and  Kelton  also 


provide  a  list  o-f  potential  applications  for  the  various 
distributions  (16:158-175).  For  example,  they  cite  the 
"number  of  items  demanded  from  an  inventory"  as  a  possible 
application  of  both  the  Geometric  and  Poisson  probability 
mass  functions  (16:171,175). 

Once  a  specific  distribution  has  been  hypothesized,  the 
next  step  is  estimation  of  the  distribution  parameter (s) . 

The  method  of  moments  and  the  method  of  maximum  likelihood 
are  two  frequently  employed  parameter  estimation 
techniques.  The  method  of  moments  involves  equating  the  kth 
moment  of  a  random  variable  with  the  corresponding  kth 
sample  moment.  The  kth  moment  of  a  random  variable  is 
defined  as  Ui<  =  E(X‘*),  where  E  is  the  expectation  operator 
(3: 142; 21 : 357) .  The  kth  sample  moment  is  the  average 
m^  =  (1/n)  ^  Y"  ,  where  n  is  the  number  of  sample 
observations  (21:357).  The  estimated  parameters  are  the 
solutions  to  the  equations  u,.  »  m^,  for  each  moment  k  up  to 
the  number  of  parameters  (21:357).  Advantages  of  this 
method  include  ease  of  application  and  the  fact  that  it 
provides  consistent  estimators.  A  disadvantage  is  that  the 
"estimators  derived  by  this  method  are  not  functions  of 
minimally  sufficient  statistics  and  hence  are  not  very 
efficient"  (21:360).  Also,  estimators  developed  using  the 
method  of  moments  are  often  biased  (21:274,360). 

The  method  of  maximum  likelihood  involves  finding 
estimates  to  distribution  parameters  so  that  the  function 
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L (yi ,y2, . . . ,y„)  is  maximizsd.  Hare,  L(yx ,ya,. . . ,y„)  is  the 
Joint  probability  associated  with  the  observed  data 
(21:347,362).  Mendenhall,  Schea-f-fer,  and  Wackerly  provide 
several  examples  o-f  how  this  technique  is  applied  to 
speci-fic  theoretical  distributions  (21:362—365).  One 
di-f-ficulty  with  this  method  is  the  need  -for  numerical 
approximation  techniques  when  the  system  O'f  equations 
resulting  -from  the  likelihood  function  cannot  be  solved 
directly  (5:34).  An  advantage  is  the  desirable  properties 
associated  with  parameter  estimates  obtained  using  this 
method  (5: 34-35; 21 : 365) . 

The  two  parameter  estimation  techniques  described  above 
are  not  the  only  available  methods.  Other  techniques 
include  the  method  of  least  squares,  minimum  chi-square 
method,  Baynesian  statistics,  and  probability  plotting.  A 
discussion  o-f  these  and  other  techniques  is  given  in  "An 
Application  of  the  H— Function  to  Curve— Fitting  and  Density 
Estimation"  by  Carl  D.  Bodenschatz  and  Ralph  A.  Boedigheimer 
(5:27-39) . 

Once  distribution  parameters  have  been  estimated,  the 
next  step  is  to  perform  a  goodness— of —f i t  test.  The  basic 
idea  in  goodness-of-f i t  testing  is  to  compare  the  empirical 
density  function  to  the  density  function  of  the  hypothesized 
distribution.  Two  widely  used  goodness-of-f i t  tests  are  the 
chi-square  and  Kol mogorov-Smi rnov  tests  (2: 350-356; 1 1 : 58— 61 ; 


15: 192-204) . 


The  chi-squara  test  is  used  to  perform  goodnese-o-f -f i t 
tests  -for  both  discrete  and  continuous  distributions.  In 
this  test,  the  n  sample  observations  are  divided  into  a  set 
o-f  k  class  intervals  (calls).  The  test  statistic  is 
calculated  as:  (2:350) 
n 

^0  -  Y.  <1> 

i=l 

where  0,  is  the  number  o-f  sample  data  observed  in  the 
ith  cell 

El  is  the  expected  number  in  the  ith  cell 

El  s  npi  where  pi  is  the  probability  associated  with 
with  the  ith  cell  o-f  the  hypothesized  distribution 

The  null  hypothesis  (Ho)  is  that  the  sample  data  con-form  to 

the  hypothesized  distribution.  The  critical  value  for  the 

test  is  (alpha, k-s-1 )  where  alpha  is  the  probability  of  a 

Type  I  error  (rejecting  Ho  when  Ho  is  true)  (21:378),  k  is 

the  number  of  cells,  and  s  is  the  number  of  parameters 

estimated  from  the  data  (2:350).  Rejection  of  the  null 

hypothesis  occurs  if  X=  >  X= (alpha, k-s-1 ) . 

Decisions  to  be  made  in  applying  the  chi-square  test 
include  the  number  of  cells  to  use  and  the  range  of  values 
in  each  cell.  Banks  and  Carson  (2)  give  guidelines  for 
establishing  the  number  of  cells.  They  suggest  between  5 
and  10  cells  when  the  number  of  observations  is  between  50 
and  100,  and  between  n*'=  and  n/5  when  the  number  of 
observations  exceeds  100  (2:351).  In  addition,  they  suggest 
not  using  the  chi-square  test  for  sample  sizes  of  20  or 


less.  The  rule  for  establishing  cell  boundaries  is  equal  or 
nearly  equal  probability  within  each  cell  (2: 350; 15: 196) . 
Another  consideration  which  can  affect  both  the  number  of 
cells  and  the  cell  boundaries  used  is  that  expected  cell 
frequencies  should  be  greater  than  or  equal  to  5 
(2: 350; 15: 197; 23: 76) .  Finally,  when  testing  a  discrete 
distribution,  "each  value  of  the  random  variable  should  be  a 
class  interval,  unless  it  is  necessary  to  combine  adjacent 
class  intervals"  (2:351). 

The  advantage  of  the  chi-square  test  is  that  it  can  be 
applied  to  any  distribution  with  any  number  of  parameters 
estimated  from  the  sample  data  (2:357).  One  disadvantage  is 
the  need  for  a  large  number  of  sample  observations.  Another 
disadvantage  stems  from  the  flexibility  available  for 
defining  the  number  of  cells  and  cell  intervals.  The 
problem  is  that  alternative  tests  of  the  same  sample  data 
using  a  different  number  of  cells  or  different  cell 
intervals  can  result  in  conflicting  test  results  (2:357; 

15: 197) . 

Another  goodness-of-f i t  test  is  the  Kolmogorov-Smirnov 
(KS)  test.  In  this  test  the  empirical  distribution  is 
compared  to  the  theoretical  distribution  to  obtain  a  maximum 
deviation.  Two  comparisons  are  made  at  each  of  n  sample 
observations:  (15:200) 


D?;  =  inaxi(i/n>  -  F(X<i>)>  (2) 

1  <.  i  <.  n 

D;;  =  max{F<X<i>)  -  (3) 

1  <  i  <  n 

where  X<i,  is  the  ith  smallest  sample  value 

F(X<i,)  is  the  value  of  the  hypothesized  cumulative 
density  function  at  X<t> 

The  maximum  deviation  (D„)  is  obtained  by  letting 

Dr.  =  max{D;7,Dn>  (15s 200).  Dr.  is  compared  to  the  critical 
value  at  a  specified  probability  of  Type  I  error  (alpha 
level).  If  the  maximum  deviation  exceeds  the  critical 
value,  the  null  hypothesis  is  rejected  (15:199—201). 

One  disadvantage  of  the  KS  test  is  that  it  is  biased 
when  parameters  have  been  estimated  from  the  data.  This 
disadvantage  has  been  overcome  for  a  small  number  of 
theoretical  distributions  through  the  use  of  adjusted  KS 
statistics  (15:201-202).  Lilliefors,  through  simulation, 
found  adjusted  KS  test  critical  values  for  the  normal 
distribution  with  estimated  mean  and  variance  (17:400).  He 
also  found  adjusted  KS  test  values  for  the  exponential 
distribution  when  estimating  the  parameter  from  the  sample 
mean  (18:387-388).  Littel,  licClave,  and  Offen  (19)  found 
ad  justed  values  for  the  Weibull  distribution  with  estimated 
shape  and  scale  parameters.  Another  disadvantage  is  that 
the  KS  test  is  only  applicable  for  testing  hypotheses 
regarding  continuous  theoretical  distributions. 

Massey  (20)  offers  three  advantages  of  the  KS  test  over 


the  chi-square  test.  First,  he  shows  how  a  lower  bound  on 
the  power  o-f  the  KS  test  can  be  -found,  where,  "in  general, 
the  power  of  the  chi-square  test  is  not  known"  (20:76).  Th( 
second  advantage  is  that  the  KS  test  can  be  used  for  very 
small  samples  while  the  chi-square  test  cannot.  The  third 
advantage  he  gives  is  that  the  KS  test  takes  less 
computation  than  the  chi-square  test  (20:76>. 

Summary 

This  chapter  reviewed  the  DE5C  migration  studies 
showing  the  extent  and  causes  of  inventory  item  migration. 
In  addition,  the  general  approach  taken  to  simulation  of 
item  migration  was  outlined.  The  final  section  on 
development  of  simulation  inputs  provides  a  background  into 
the  steps  in  this  process  and  commonly  used  techniques  for 
accompl i shing  these  steps.  The  next  chapter  gives  a 


detailed  description  and  preliminary  analysis  of  the  sample 


Introduction 


This  chapter  de-fines  the  sample  o-f  inventory  items  and 
the  composition  of  the  sample  over  time.  A  comparison  of 
sample  migration  to  actual  migration  is  given  including  a 
discussion  of  reasons  for  the  differences.  After  the  sample 
has  been  defined,  the  next  section  describes  the  raw  data 
collected  from  two  DESC  data  sources.  Finally,  the  item 
characteristics  developed  from  the  raw  data  are  defined  and 
the  distribution  of  each  item  characteristic  within  the 
samp 1 e  is  summar i z ed . 

Collection  Timeframe 

The  data  collection  effort  is  divided  into  two  time 
periods.  The  first  period,  referred  to  as  the  "data 
analysis  period",  is  from  October  of  1978  to  December  of 
1981.  The  second  period,  referred  to  as  the  "simulation 
period",  is  from  January  of  1982  to  June  of  1985.  Data  from 
the  data  analysis  period  is  used  to  develop  the  simulation 
inputs  while  data  from  the  simulation  period  is  used  to 
compare  simulated  results  against  actual  DESC  demand  anr' 
item  migration. 

Sample 

The  sample  consists  of  40,909  DESC  inventory  items. 
These  items  are  from  two  separate  samples  created  for  past 


DESC  simulation  efforts 


The  first  sub-sample  is  a  set  of 


7,138  Rapleni shment  items.  The  remaining  33,771  items  are 
-from  a  sample  o-f  Numeric  Stockage  Objective  items. 

Sample  Composition.  The  number  o-f  sample  items  in 
each  DESC  management  category  changes  over  time.  The 
changes  are  due  to  item  migration.  The  e-f-fects  o-f  item 
migration  on  sample  composition  is  illustrated  in  Table 
3.1.  The  figures  in  Table  3.1  represent  the  number  of  items 
in  six  management  categories  at  the  start  of  each  year  of 
the  overall  data  collection  timeframe. 


Table  3. 1 


Changing  Sample  Composition 


Non-  Replenishment  Categories 


Year 

Stocked 

NSO 

Low 

Medium 

Highl 

High2 

*79 

4672 

30016 

3466 

1354 

623 

778 

80 

1232 

35759 

1460 

991 

653 

814 

81 

6869 

28228 

2737 

1487 

617 

971 

**82 

6018 

27812 

3255 

1846 

794 

1184 

83 

7549 

25791 

3536 

1847 

685 

1501 

84 

9624 

23204 

3864 

1931 

764 

1522 

85 

10945 

21959 

3724 

2123 

784 

1374 

•»Years  79  through  B1  represent  the  data  analysis  period. 
^-^Years  82  through  85  represent  the  simulation  period. 


Sample  Migration.  The  data  in  Table  3.1  suggest 
extensive  migration  of  sample  items  within  management 
categories  over  the  seven  years  for  which  data  were 
collected.  Because  the  timeframe  of  the  Smith  and  Gumbert 
migration  study  overlaps  a  portion  of  the  data  collection 
timeframe  in  this  research,  it  is  possible  to  compare  the 


total  system  migration  figures  of  Smith  and  Gumbert  to  the 


sample  migration.  Table  3.2  contains  one  such  comparison 
-for  migration  betMeen  the  -first  and  second  quarters  o-f 
1979.  The  -figures  shown  represent  the  percentage  o-f  items 
that  started  in  a  given  category  and  ended  up  in  each  of  the 
six  categories. 

Table  3.2 

Total  System  Versus  Sample  Item  Migration 

To 

Non-  Replenishment 


From 

Stocked 

NSO 

Low 

Medium 

Highl 

High2 

Non— 

Stocked 

70.38 

27.93 

0.71 

0.37 

0.28 

0.34 

Total 

92.  17 

6.44 

0.87 

0.41 

0.08 

0.04 

NSO 

0.03 

99.57 

0.28 

0.11 

0.02 

0.01 

Total 

0.51 

97.78 

1.25 

0.41 

0.04 

0.01 

R/Low 

0.09 

14.22 

83.  12 

2.54 

0.00 

0.  03 

Total 

0.88 

5.09 

89.97 

4.04 

0.03 

0.00 

R/Medi urn 

0.22 

5.32 

14.  11 

76.07 

3.99 

0. 30 

Total 

0.99 

1.66 

11.32 

83.34 

2.61 

0.08 

R/Highl 

0.64 

0.48 

0.00 

8.83 

80.74 

9.31 

Total 

1.  17 

0.41 

0.20 

18.21 

75.20 

4.81 

R/High2 

0.77 

0.00 

O.  13 

0.00 

8.23 

90.87 

Total 

1.05 

0.06 

0.03 

0.  53 

14.39 

83.95 

The  large  differences  between  total  system  and  sample 
migration  seen  in  some  figures  of  Table  3.2  are  due  to  two 
factors.  First,  the  sample  items  had  to  be  established 
items  (minimum  of  two  years  in  the  DESC  system)  in  order  to 
be  picked  in  the  original  samples.  In  contrast,  the  total 
inventory  items  at  DESC  contain  some  relatively  new  items 
which  have  not  been  in  the  system  for  two  years  (1).  A 


second  possible  explanation  -for  the  di-f -ferences  in  Table  3.2 
is  the  sample  strati -fi cation  used  in  picking  Replenishment 
sample  items. 

In  strati-fied  sampling,  the  distribution  to  be  sampled 
is  divided  into  portions  called  strata  (13:660).  Each  o-f 
the  strata  is  sampled  in  di-fferent  proportions  to  obtain 
more  observations  -from  the  critical  areas  of  the 
distribution.  The  strata  used  by  OESC  are  the  -four 
Replenishment  categories:  Low,  Medium,  High  1,  and  High  2 
(4).  In  addition,  sub— strata  are  also  de-fined  within  the 
-four  Replenishment  categories.  The  sub— strata  are  based  on 
levels  o-f  annual  demand  value  within  the  categories  (4). 

The  result  o-f  the  strati-f ication  scheme  is  a 
disproportionately  heavy  sample  o-f  items  with  high  annual 
demand  value.  As  an  example,  as  o-f  the  -first  quarter  of 
1985,  there  were  a  total  of  159,639  Replenishment  items  at 
DE5C  with  21,764  being  High  1  or  High  2  (8:26).  The  sample 
of  40,909  items,  as  of  the  same  time,  contains  7,708 
Replenishment  items  of  which  2,148  are  High  1  or  High  2. 
Therefore,  the  sample  contains  over  twice  as  many  High  1  and 
High  2  items  (27. 9X  versus  13.671)  than  would  be  expected 
using  normal  random  sampling  techniques. 

The  requirement  for  established  sample  items  coupled 
with  the  sample  stratification  results  in  sample  migration 
figures  which  are  not  representative  of  total  migration  at 
DESC.  For  this  reason,  simulated  migration  is  compared  to 


sample  migration  only,  rather  than  comparing  to  both  sample 
migration  and  total  system  migration. 

Data  Collected 

Two  types  o-f  data  were  collected  on  the  sample  items, 
detailed  demand  data  and  item  management  data.  The  source 
o-f  detailed  demand  data  is  the  Requisition  History  tapes 
maintained  by  DESC.  These  tapes  contain  in-formation  on 
every  requisition  which  occurred  -for  DESC  inventory  items 
since  October  o-f  1977.  The  source  o-f  item  management  data 
is  the  DESC  Fractionation  tapes.  These  tapes  contain  demand 
summary  data,  item  price,  and  management  category  data  -for 
each  item  in  the  DESC  system.  Fractionation  data  are 
available  for  each  quarter  since  the  first  quarter  of  1976. 

Requisition  History  Data.  The  Requisition  History 
database  maintained  by  DESC  contains  information  on  every 
requisition  which  occurred  for  each  inventory  item.  These 
files  are  divided  into  monthly  segments  with  the  data  for 
each  month  contained  on  individual  magnetic  tape  volumes. 
Five  pieces  of  information  were  collected  on  each 
requisition  in  the  data  base  from  October  of  1978  to 
December  of  1981.  The  five  pieces  of  information  are  Item 
Stock  Number  (ISN),  requisition  quantity,  date  of 
requisition,  requisition  type,  and  requisition  priority. 

The  ISN  identifies  which  DESC  inventory  item  was 
requisitioned.  Quantity  is  the  number  of  items  demanded, 
and  date  of  requisition  is  the  Julian  calendar  date  on  which 


vT* 


the  requisition  was  received.  Requisition  type  pertains  to 
the  origination  o-f  the  requisition.  Two  types  are  possible, 
normal  requisitions  and  -foreign  military  requisitions. 
Foreign  military  requisitions  are  -further  broken  down  into 
Foreign  Military  Sales  (FMS)  and  Military  Assistance  Program 
(MAP) /Grant— Aid  requisitions.  The  -final  data  element  is 
requisition  priority.  Priority  ranges  -from  1  to  15.  The 
levels  are  divided  into  groups  called  Issue  Priority  Groups 
(IPGs).  Priority  levels  1  through  3  are  IPG  I;  4  through  8 
are  IPG  II;  and  9  through  15  are  IPG  III.  The  IPG  and  the 
date  o-f  requisitions  determine  an  item's  release  pattern 
(12)  . 

The  collection  o-f  Requisition  History  data  involves 
three  steps.  First,  the  tape  -for  a  given  month  is  sorted  in 
ascending  ISN  order.  Next,  the  sorted  tape  is  compared, 
record  by  record,  with  the  sample  item  data  tape  and  all 
entries  with  matching  ISNs  are  retrieved  and  saved  on  a 
separate  tape.  The  -first  two  steps  were  repeated  for  each 
of  the  39  months  in  the  data  analysis  period.  Finally,  the 
last  step  was  to  merge  all  tapes  containing  monthly  matches 
into  one  large  data  file.  This  collection  effort  is 
summarized  in  Table  3.3.  The  end  result  is  a  tape 
containing  a  total  of  799,388  requisitions  for  the  40,909 


sample  items  during  the  data  analysis  period. 


Requisition  History  Date  Collection  Results 


Year 

1978 


1979 


1980 


1981 


Month 

Total  Record 
Count 

Matched  Record 
Count 

Oct 

336642 

16727 

Nov 

339008 

16462 

Dec 

325916 

18123 

Jan 

345791 

20515 

Feb 

346148 

16582 

Mar 

369684 

19288 

Apr 

339875 

16822 

May 

352857 

18117 

Jun 

314681 

16347 

Jul  -  ~ 

Aug 

315748 

21727 

Sep 

332504 

22759 

Oct 

348155 

23118 

Nov 

310252 

22072 

Dec 

309891 

21834 

Jan 

359257 

19246 

Feb 

338990 

22654 

Mar 

389918 

23779 

Apr 

351658 

24483 

May 

346394 

24635 

Jun 

369091 

23457 

Jul 

364905 

27235 

Aug 

352158 

26085 

Sep 

367390 

24832 

Oct 

363400 

22921 

Nov 

333056 

20761 

Dec 

Jan 

359401 

19704 

Feb 

336518 

20892 

Mar 

380102 

25637 

Apr 

378291 

27358 

May 

346022 

25231 

Jun 

345546 

25959 

Jul 

355132 

25220 

Aug 

341135 

24581 

Sep 

354412 

25717 

Oct 

385793 

23555 

Nov  - 

Dec 

349860 

24953 

Total 


12555581 


799388 


Table  3.3  identifies  three  months  -for  which  data  could 
not  be  collected:  July  1979,  December  1980,  and  November 
1981.  The  July  1979  data  tape  contained  only  hal-F  the 
normal  number  o-f  requisitions  and  hal-f  the  normal  number  of 
matches.  The  only  explanation  for  the  unusually  small 
number  of  requisitions  on  this  tape  is  that  an  error  must 
have  occurred  when  creating  the  tape.  The  backup  tape  gave 
exactly  the  same  results.  Therefore,  data  for  July  1979 
were  excluded  from  the  sample  data  base.  The  December  1980 
and  November  1981  data  could  not  be  included  because  of  bad 
magnetic  tape.  Neither  the  original  nor  the  backup  tape 
files  for  these  months  could  be  read. 

Fractionation  Data.  The  DESC  Fractionation  files 
contain  item  demand  and  management  data  for  each  item  on  a 
quarterly  basis.  Elements  of  this  data  which  were  collected 
include:  annual  demand  frequency,  annual  demand  quantity, 
annual  demand  value,  item  price,  and  several  management 
codes  from  which  demand  category  could  be  determined. 
Fractionation  data  were  collected  for  both  the  data  analysis 
period  and  the  simulation  period. 

The  Fractionation  data  collection  process  was  much  the 
same  as  that  for  Requisition  History  data.  One  difference 
is  that  Fractionation  records  are  already  in  ascending  ISN 
sequence  so  that  no  sorting  of  these  files  is  necessary. 

The  results  of  this  data  collection  are  given  in  Table  3.4. 


Table  3.4 


Fractionation  Data  Collection  Summary 


Total  Record 

Matched  Record 

Year 

Quarter 

Count 

Count 

1978 

Oct-Dec 

496493 

36044 

1979 

Jan -Mar 

708232 

38012 

Apr-Jun 

514940 

37722 

Jul -Sep 

669501 

36572 

Oct-Dec 

499362 

39328 

1980 

Jan -Mar 

719102 

40107 

Apr — Jun 

Jul -Sep 

709219 

38438 

Oct-Dec 

475609 

35084 

1981 

Jan— Mar 

651001 

34917 

Apr — Jun 

483420 

34215 

Jul -Sep 

721275 

37768 

Oct-Dec 

516439 

35088 

1982 

Jan-Mar 

729995 

37380 

Apr-Jun 

556549 

34710 

Jul -Sep 

784869 

37227 

Oct-Dec 

563378 

31690 

1983 

Jan-Mar 

777593 

35879 

Apr-Jun 

579083 

32486 

Jul -Sep 

784869 

35277 

Oct-Dec 

585073 

31690 

1984 

Jan-Mar 

788707 

34470 

Apr — Jun 

601766 

31165 

Jul -Sep 

831842 

35025 

Oct-Dec 

609002 

30048 

1985 

Jan-Mar 

845140 

34544 

Apr — Jun 

621086 

29896 

Two 

observations 

are  apparent  from 

Table  3.4.  First, 

Fractionation  data  for 

the  second  quarter  of  1980  does  not 

exist. 

The  reason  for 

the  missing  data 

is  again  bad  data 

tapes.  The  original  tape  for  April  through  June  of  1980  is 
unreadable  and  the  backup  tape  is  missing.  An  attempt  was 


made  to  read  another  data  source,  called  the  Edited 
Fractionation  -file,  as  a  replacement  -for  this  data. 

However,  the  Edited  Fractionation  file  -for  the  second 
quarter  o-f  1980  does  not  contain  correct  data,  instead  it 
was  created  using  the  Fractionation  -file  for  July  through 
September  of  1980. 

The  second  observation  apparent  in  the  data  of  Table 
3.4  is  that  tapes  for  the  second  and  fourth  quarters  of  each 
year  contain  far  less  entries  than  the  other  quarters.  The 
reason  is  that  Non-stocked  items  are  included  in  the 
Fractionation  files  only  in  the  first  and  third  quarters  of 
each  year.  As  a  result,  data  for  Non— stocked  items  is  not 
available  for  2  of  every  4  quarters. 

Appendix  A  describes  the  record  layout  and  tape  format 
for  both  Fractionation  and  Requisition  History  data  files. 

In  addition,  descriptions  for  the  five  main  working  files 
created  from  the  Fractionation  and  Requisition  History  data 
files  are  also  given. 

Item  characteristics 

The  data  collection  effort  created  a  large  database 
from  which  11  item  characteristics  were  developed.  The 
eleven  characteristics  are  defined  below: 

1)  Annual  Demand  Frequency  —  the  number  of  requisitions 
which  occured  for  an  item  over  one  year.  This 

character i Stic  is  taken  from  the  Fractionation  data. 

2)  Item  Demand  Category  -  one  of  six  DESC  management 
categories  as  defined  previously.  The  categories  were  coded 
as  follows:  Non-stocked  »  1,  NSO  =  2,  Repleni shment/Low  =  3, 
Replenishment /Medium  »  4,  Replenishment/High  1=5,  and 


Replenishment /High  2=6.  This  characteristic  is  determined 
-from  elements  o-f  the  Fractionation  data. 

3)  Maximum  Requisition  Size  —  the  largest  quantity 
demanded  in  any  one  requisition  over  the  period  of  one 
quarter. 

4)  Average  Requisition  Size  —  the  mean  of  all 
requisition  quantities  over  one  quarter. 

5)  Demand  Category  Stability  —  the  number  of 
consecutive  quarters  an  item  has  remained  in  it's  current 
demand  category. 

6)  Average  Recfuisition  Priority  -  the  mean  of  all 
requisition  priorities  for  an  item  over  one  quarter. 

Priority  is  coded  as  follows:  IPG  1=1,  IPG  II  =2,  and  IPG 
III  =  3. 

7)  Average  Requisition  Type  -  the  mean  of  all  requisi¬ 
tion  types  for  an  item  over  one  quarter.  Type  is  codes  as 
follows:  normal  =  0,  MAP/Grant-Aid  =1,  and  FMS  =  2. 

8)  Item  Price  -  the  price  of  the  item  determined  from 
the  Fractionation  files. 

9)  Annual  Demand  Quantity  -  the  number  of  items  which 
were  demanded  over  a  one  year  period.  This  comes  from  the 
Fractionation  data. 

10)  Federal  Supply  Class  —  each  item  comes  from  one  of 
70  descriptive  item  classes.  For  example,  Resistors,  and 
Automated  Data  Processing  Supplies  make  up  two  of  the  70 
classes  (8:5). 

11)  Annual  Demand  Value  -  the  total  dollar  value  of 
demand  for  an  item  over  a  one  year  period.  This  quantity  is 
determined  by  taking  the  product  of  price  and  annual  demand 
quantity  from  the  Fractionation  files. 

These  11  item  characteristics  were  used  to  define  item 
groupings  for  simulation  input  development  and  simulation  of 
demand  and  item  migration.  The  distributions  of  these  11 
characteristics  within  the  sample  as  of  the  third  quarter  of 
1981  are  given  in  Appendix  B. 
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Summary 

This  chapter  provided  a  description  of  the  item  sample 
used  in  the  research  along  with  the  composition  of  DESC 
management  categories  and  item  migration  within  the  sample. 
In  addition,  the  data  collection  effort  was  summarized  and 
the  resulting  item  characteristic  database  was  defined.  In 
the  next  chapter,  the  four  main  programs  used  to  obtain 


results  are  described. 


IV.  PROGRAM  DEVELOPMENT 


Introduction 

The  amount  of  raw  data  necessitates  an  automated 
approach  to  grouping  the  items,  developing  simulation  inputs 
for  the  different  groups,  and  simulating  inventory  item 
demand.  This  chapter  describes  four  FORTRAN  programs 
written  to  accomplish  these  tasks.  The  purpose  of  each 
program  is  outlined  and  program  input  and  output 
requirements  are  reviewed. 

All  programs  were  developed  on  a  VAX/VMS  computer 
system  using  standard  FORTRAN  77.  Therefore,  the  programs 
should  be  transportable  to  other  computer  systems  with  a 
minimum  of  programming  effort. 

Group  Definition 

The  first  step  in  the  process  of  testing  different  item 
groupings  is  to  define  the  groups.  The  item  groups  are 
defined  by  identifying  the  item  characteristics  (e.g., 
demand  category,  item  price,  etc.)  to  be  used  and  a  set  of 
levels  (e.g.,  for  price:  $2,  $20,  $200,  and  above)  for  each 
characteristic.  The  resulting  grouping  definition  is  saved 
on  a  disk  file  for  use  in  the  three  subsequent  programs. 

The  purpose  of  the  first  program  is  to  accomplish  these 
tasks.  The  source  code  for  this  program  is  given  in 
Appendix  B. 

Pr oor am  I nout .  Input  to  this  program  includes  a 
title  for  the  grouping,  the  time— frame  of  data  collection. 


and  the  item  characteristics  which  de-fine  the  item  groups. 
A  single  grouping  can  use  all  eleven  item  characteristics 


with  up  to  lOO  levels  each.  However,  the  total  number  of 
groups  is  limited  to  1000. 

Program  Output.  Once  the  item  groups  are  defined, 
the  program  saves  all  information  on  a  disk  file.  In 
addition  to  the  grouping  definition  file,  the  program  also 
outputs  a  file  of  item  characteristic  levels  for  each 
grouping.  The  file  is  ordered  sequentially  with  the  first 
record  being  the  characteristic  levels  of  the  first  group. 
Data  Gathering 

□nee  an  item  grouping  is  defined,  the  actual  data 
collection  is  accomplished.  A  second  FORTRAN  program  does 
the  data  gathering  task.  The  source  code  for  this  program 
is  also  given  in  Appendix  C.  Input  to  the  program  includes 
the  files  output  by  the  grouping  definition  program  and  the 
DESC  Requisition  History  and  Fractionation  file  data. 

Output  includes  both  a  summary  of  program  results  and 
empirical  data  files  for  use  in  developing  simulation  input 
distributions. 

The  purpose  of  this  program  is  to  gather  three 
empirical  data  distributions  for  each  group.  Each  inventory 
item  is  identified  with  one  group  according  to  the  item's 
characteristics.  Three  types  of  data  are  gathered  for  each 
item.  The  first  type  of  data  is  daily  demand  quantity. 

Daily  demand  quantity  is  obtained  by  summing  all 


requisitions  -for  an  item  which  occur  on  a  single  day.  The 
total  quantity  -For  days  with  positive  requisition  quantity 
is  saved  on  the  group's  empirical  demand  quantity  data 
-file.  The  second  type  o-f  data  collected  is  requisition 
size.  The  quantity  o-F  each  requisition  -For  an  item  is  saved 
on  the  group's  empirical  requisition  size  data  -File.  The 
-final  type  o-f  data  is  requisition  inter — arrival  time. 
Inter-arrival  time  is  the  number  of  days  between  consecutive 
requisitions  for  the  item.  These  observations  are  saved  on 
the  group's  empirical  inter — arrival  data  file. 

Program  Input.  Data  gathering  program  input  comes 
from  several  sources.  Group  definitions  and  the  group 
characteristic  levels  are  read  from  the  files  created  by  the 
first  program.  Item  characteristic  data  are  obtained  from 
four  sources. 

The  first  source  is  the  item  identification  file  which 
contains  file  control  information  for  reading  the 
Requisition  History  and  Fractionation  data.  Each  record  of 
this  file  corresponds  to  one  sample  item.  The  record 
content  includes  the  item's  FSC  code  (item  characteristic 
number  ten) ,  the  number  of  requisition  history  entries  for 
the  item,  and  the  number  of  Fractionation  entries  for  the 
i  tern. 

The  second  source  of  data  for  individual  sample  items 


is  the  demand  category  file.  The  records  of  this  file 
contain  12  demand  category  values:  one  for  each  quarter  in 


the  data  analysis  period.  Each  record  contains  data  -for  one 
sample  item.  These  data  are  the  source  of  item 


characteristics  two  < Demand  Category)  and  -five  (Demand 
Category  Stability  Factor). 

The  third  source  of  individual  item  data  is  the 
Requisition  History  file.  The  requisitions  (if  any  were 
collected)  for  each  item  are  read  from  a  sequential  tape 
file.  Requisition  History  data  are  the  source  of  item 
characteristics  three  (Maximum  Requisition  Size) ,  four 
(Average  Requisition  Size),  six  (Average  Requisition 
Priority),  and  seven  (Average  Requisition  Type). 

Fractionation  data  are  the  final  source  of  individual 
item  characteristics.  The  quarterly  entries  (if  any  were 
collected)  for  each  item  are  used  as  the  source  of  item 
characteristics  one  (Annual  Demand  Frequency),  eight  (Item 
Price) ,  nine  (Annual  Demand  Quantity) ,  and  eleven  (Annual 
Demand  Value). 

Program  Output.  The  first  program  output  is  a 
summary  of  data  collection  counts  for  three  empirical 
distributions  for  each  item  group.  Data  storage  array  size 
is  limited  to  200,000  observations.  Therefore,  the 
empirical  data  must  be  saved  on  a  disk  file  after  every 
200,000  observations  have  been  collected.  At  every  save, 
the  program  outputs  the  current  and  total  observation  count 
for  each  group  and  for  each  of  the  three  empirical 
distributions.  The  final  observation  count  depends  on  the 
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number  of  groups  used;  however,  it  is  usually  about  1.5 
million  observations.  This  number  of  observations  requires 
seven  intermediate  data  saves. 

The  discrete  nature  of  all  three  empirical  data  types 
allows  the  data  to  be  saved  in  the  form  of  observation 
counts.  Each  discrete  value  which  is  observed  has  an 
associated  observation  count.  This  method  results  in  a 
large  savings  in  total  disk  space  usage  for  each  grouping. 

If  actual  observations  were  saved  the  disk  space  requirement 
would  be  approximately  6.S  megabytes.  By  saving  only 
observation  counts,  the  disk  space  requirement  drops  to 
between  0.1  and  0.5  megabytes  depending  on  the  number  of 
item  groups. 

In  addition  to  the  empirical  data  files,  the  program 
also  writes  three  files  for  use  in  the  simulation  program. 
The  first  file  contains  probabilities  for  requisition 
priority,  requisition  type,  and  positive  daily  demand  for 
each  group.  Requisition  priority  probabilities  are 
calculated  by  saving  counts  of  the  number  of  requisitions  in 
each  Issue  Priority  Group.  Each  count  is  divided  by  the 
total  number  of  observations  to  determine  requisition 
priority  probabilities  in  each  group.  Requisition  type 
probabilities  are  calculated  by  saving  counts  of  the  number 
of  normal,  FMS,  and  MAP/Grant-Ai d  requisitions  and  again 
dividing  by  the  total  observations.  Daily  demand 
probability  is  calculated  by  dividing  the  number  of  positive 


days  o-f  daily  demand  by  the  total  possible  days  of  daily 
demand. 

The  second  output  file  for  use  in  the  simulation 
contains  the  group  in  which  each  item  starts  the 
simulation.  This  is  the  group  to  which  the  item  belonged  in 
the  last  quarter  of  the  data  analysis  period.  Each  item's 
group  number  is  written  to  a  separate  record  in  the  output 
file. 

The  third  output  file  contains  a  count  of  the  number  of 
items  in  each  group  as  of  the  start  of  the  simulation.  This 
count  is  also  obtained  from  the  item  groups  in  the  last 
quarter  of  the  data  analysis  period. 

Distribution  Fitting 

The  third  step  in  the  process  of  testing  alternative 
item  groupings  is  to  develop  simulation  input  distributions 
from  the  empirical  data.  A  third  FORTRAN  program  was 
written  to  accomplish  this  step.  The  source  code  for  this 
program  is  also  given  in  Appendix  C.  The  objective  of  this 
program  is  to  find  a  good  representation  of  item  demand  to 
use  within  the  simulation.  Several  continuous  and  discrete 
theoretical  distributions  are  compared. 

Determination  of  the  distributions  to  be  used  in  the 
simulation  model  involves  a  two  step  process.  The  initial 
step  identifies  the  best  fitting  continuous  and  discrete 
distributions.  A  relative  comparison  of  Chi-square  test 


statistics  determines  the  best  distributions.  In  the  final 


step  a  subjective  comparison  is  made  o-f  these  two 
distributions.  This  comparison  emphasizes  how  well  the  best 
continuous  and  discrete  theoretical  distributions  fit  the 
tails  of  the  empirical  distribution.  If  one  of  the 
theoretical  distributions  provides  a  reasonable  fit  to  the 
empirical  data  then  it  is  used  in  the  simulation  model.  The 
alternative  is  to  use  the  empirical  distribution. 

The  four  continuous  distributions  tested  are  the 
Exponential,  Gamma,  Weibull,  and  Uniform.  A  separate  test 
of  the  Exponential  distribution  is  done  because  random 
variate  generation  for  this  distribution  is  faster  than 
Gamma  or  Meibull  variate  generation.  The  Exponential  is  a 
special  case  of  both  the  Gamma  and  the  Weibull 
distributions.  However,  parameter  estimation  for  the  Gamma 
and  Weibull  distributions  would  rarely  result  in  shape 
parameters  of  exactly  1.0  (the  Exponential  case). 

The  discrete  nature  of  the  empirical  distributions 
causes  difficulties  in  applying  goodness-of -f i t  tests  for 
continuous  distributions.  The  difficulty  with  the 
Kolmogorov-Smirnov  test  is  that  the  value  of  the 
hypothesized  cumulative  density  function  (cdf)  is  exactly 
the  same  for  every  observation  at  a  single  integer  value. 
However,  these  cdf  values  are  compared  to  cumulative  order 
statistic  probabilities  along  the  entire  continuous  range 
from  0.0  to  1.0.  The  result  is  rejection  of  the  null 
hypothesis  regardless  of  how  well  the  hypothesized  cdf 


conforms  at  the  discrete  values. 

In  the  Chi-Square  test  a  problem  arises  from  the  desire 
for  equal  probability  within  the  test  cells.  Most  of  the 
DESC  empirical  distributions  have  a  high  probability 
associated  with  the  first  observed  value  (one  for  the  daily 
demand  and  requisition  size  distributions  and  zero  for  the 
inter — arrival  distributions).  The  high  number  of  empirical 
observations  suggests  a  large  number  of  cells  according  to 
common  guidelines.  For  example,  given  an  empirical 
distribution  with  400  observations,  a  suggested  minimum 
number  of  Chi-Square  test  cells  is  20  (2:351).  The 
resulting  probability  within  each  test  cell  is  0.05. 

However,  the  range  of  hypothesized  distribution  values  in 
the  first  cell  would  often  not  include  the  first  observed 
empirical  value  since  the  probability  of  this  value  is  0.10 
or  greater.  The  resulting  test  statistic  is  extremely  large 
(expected  number  of  observations  equal  to  20  versus 
empirical  observations  of  O)  and  results  in  immediate 
rejection  of  the  null  hypothesis. 

Dropping  the  number  of  test  cells  is  one  cure  for  this 
problem;  however,  a  very  low  number  of  cells  is  often 
necessary  to  insure  a  positive  number  of  empirical 
observations  within  each  cell.  The  low  number  of  cells 
results  in  gross  aggregation  of  the  empirical  data  and  an 
unrealistic  test.  For  example,  with  1,000  empirical 
observations  and  an  empirical  probability  of  0.15  associated 
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with  the  -first  observed  value,  to  include  the  first  observed 
empirical  value  in  the  first  test  cell  requires  a  cell 
probability  of  greater  than  O. IS.  The  resulting  number  of 
cells  is  six.  This  level  of  data  aggregation  does  not 


provide  a  good  test  of  how  well  the  theoretical  distribution 
compares  with  the  empirical  data. 

Another  possibility  is  to  ignore  the  need  for  equal 
probabilities  within  the  test  cells.  This  method  is  used  to 
provide  a  relative  comparison  among  the  distributions.  The 
test  compares  the  probability  of  each  observed  empirical 
data  value  to  the  hypothesized  continuous  distribution.  The 
test  employs  information  on  how  the  continuous  random 
variates  will  be  used  within  the  simulation  model.  Within 
the  simulation  model,  the  fractional  portion  of  a  continuous 
variate  is  truncated.  For  example,  when  generating  a 
requisition  size  variate,  the  FORTRAN  function  AINT  (10:332) 
is  used  to  trucate  the  fractional  portion  and  1.0  is  added 
to  the  result.  If  a  value  of  0.50  is  generated  as  the 
random  variate  the  resulting  requisition  size  is  1.0 
(AINT(0.50>  +  1.0).  This  process  provides  a  guideline  for 
testing  the  theoretical  continuous  distributions  against  the 
discrete  empirical  distributions.  The  probability  of  each 
observed  value  is  compared  with  the  theoretical  distribution 
probability  of  generating  that  value.  For  instance,  in  the 
above  example,  the  theoretical  probability  from  0.0  to  1.0 
is  compared  to  the  observed  probability  of  a  requisition 


size  o-f  1.0.  These  probabilities  are  multiplied  by  the 


total  number  o-f  observations  and  the  usual  Chi-Square  test 
statistic  is  calculated.  The  test  statistics  for  all 
observed  values  are  summed  to  give  an  overall  goodness— 
of -fit  test  result.  The  resulting  test  values  for  each  of 
the  four  theoretical  distributions  are  compared  with  the 
smallest  value  determining  the  best  fitting  distribution. 
This  procedure  gives  a  relative  measure  for  determining  the 
best  continuous  distribution.  However,  it  is  important  to 
emphasize  that  no  statistical  confidence  can  be  placed  on 
the  result. 

The  discrete  theoretical  distributions  tested  are  the 
Poisson,  Geometric,  and  discrete  Uniform.  The  normal 
Chi-Square  test  is  applied  with  the  minimum  test  statistic 
determining  the  best  fitting  distribution.  Statistical 
confidence  cannot  be  attached  to  these  tests  since  “the 
statistics  associated  with  tandem  goodness-of-f it  tests  have 
unknown  distributions"  <6:123). 

Given  the  best  fitting  continuous  and  discrete 
theoretical  distributions,  the  final  decision  as  to  which 
distribution  is  used  in  the  simulation  model  results  from  a 
subjective  analysis.  The  two  best  theoretical  distributions 
identified  in  the  process  described  above  are  compared  to 
the  empirical  distribution  at  each  of  the  first  five  and 
last  five  observed  values.  This  shows  how  well  the 
theoretical  distributions  fit  the  tails  of  the  empirical 
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distribution.  I-F  the  best  continuous  or  discrete 
theoretical  distribution  provides  a  good  fit  to  the  tails  of 
the  empirical  distribution  it  is  used  in  the  simulation 
model.  If  neither  of  these  theoretical  distributions 
provides  a  good  fit  then  the  empirical  distribution  is 
used. 

Program  Input.  Empirical  data  files  for  each  of 
three  distributions  for  each  item  group  are  the  inputs  to 
this  program.  The  program  reads  each  data  value  and  the 
associated  observation  count.  The  data  values  are  then 
sorted  and  the  cumulative  probability  of  each  value  is 
determined.  The  resulting  empirical  data  array  is  used  in 
parameter  estimation  and  goodness-of-f i t  testing. 

Program  Output.  Output  consists  of  summary 
statistics,  distribution  parameters,  and  goodness-of-f it 
summary  tables.  The  summary  statistics  are:  minimum, 
maximum,  mean,  variance,  standard  deviation,  and  number  of 
observations.  Parameter  estimates  for  each  theoretical 
distribution  are  output  along  with  a  table  summarizing  the 
goodness-of-f it  test.  For  the  confinous  theoretical 
distributions  this  table  includes  the  empirical  and 
hypothesized  probability  and  cumulative  probability  for  the 
first  five  and  last  five  observed  values.  For  the  discrete 
distributions  this  table  gives  the  test  statistic  and 
expected  and  observed  frequencies  for  each  of  the  first  five 


and  last  five  cells.  In  the  discrete  case  cell,,  are 


combined  to  insure  that  the  first  and  last  cells  have  an 
expected  frequency  of  at  least  five. 

The  resulting  distributions  are  used  in  the  simulation 
of  demand  for  DESC  inventory  items.  The  simulation  model  is 
discussed  next. 

Simulating  Demand  and  Item  Migration 

The  fourth  FORTRAN  program  does  the  actual  simulation 
of  demand  and  migration.  The  source  code  for  this  program 
is  also  included  in  Appendix  C.  Input  to  the  program 
consists  of  the  item  grouping  definition,  input  distribution 
information,  and  initial  simulation  values.  Output  consists 
of  several  comparisons  of  simulation  results  to  actual  DESC 
data. 

Simulation  Model.  The  model  is  designed  to  represent 
the  demand  generation  portion  of  the  DESC  simulation. 

Demand  for  inventory  items  is  simulated  using  either  a  daily 
demand  simulation  or  a  next— event  simulation.  Determination 
of  the  type  of  simulation  for  each  item  group  is  made  on  the 
basis  of  the  probability  of  positive  daily  demand  for  that 
group.  A  value  of  0.12  is  used  as  the  discriminant  with 
groups  having  a  probability  of  positive  daily  demand  below 
0.12  being  modeled  using  a  next-event  simulation.  Groups 
with  a  probability  of  positive  daily  demand  greater  than  or 
equal  to  0.12  are  modeled  using  a  daily  demand  simulation. 

The  reason  for  the  use  of  two  different  simulation 


types  is  computer  run-time  considerations.  Generation  of 


theoratical  distribution  random  variates  requires  di-f-fering 
amounts  o-f  computer  time  depending  on  the  form  of  the 
distribution.  The  optimal  cutoff  value  between  daily  demand 
and  next -event  type  simulations  is  very  dependent  on  what 
type  of  variates  are  being  generated.  The  value  of  0.12  is 
based  on  two  simplifying  assumptions.  The  first  assumption 
is  that  generation  of  a  non-uniform  variate  (i.e. ,  Wei bull) 
requires  a  uniform  variate  as  in  the  inverse  transform 
technique  (2:294-300).  The  second  assumption  concerns  the 
time  difference  for  generation  of  uniform  versus  non-uniform 
variates.  Given  these  assumptions,  the  probability  of 
positive  daily  demand  at  which  the  length  of  time  required 
to  generate  one  day  of  item  demand  in  a  daily  demand 
simulation  equals  the  time  required  to  generate  one  day  of 
item  demand  in  a  next -event  simulation  can  be  found. 

Assuming  non-uniform  variate  generation  takes  five  times  as 
long  as  uniform  variate  generation  the  probability  of 
positive  daily  demand  is  0.167.  Assuming  non-uniform 
variate  generation  takes  ten  times  as  long  as  uniform 
variate  generation  the  probability  of  positive  daily  demand 
is  0.091.  A  value  of  0.12  is  used  because  it  lies  in 
between  these  two  limits.  However,  no  attempt  is  made  to 
find  the  optimum  value. 

Daily  demand  simulation  requires  a  uniform  random 
variate  be  generated  for  each  day  of  the  simulation.  This 
variate  is  compared  to  the  groups  probability  of  positive 


daily  demand.  Uniform  variates  below  the  groups  probability 
of  positive  daily  demand  result  in  generation  of  a  daily 
demand  quantity  variate.  Requisition  frequency  for  days 
with  positive  demand  is  obtained  by  dividing  the  demand 
quantity  by  the  average  requisition  size  for  that  group. 

The  result  is  rounded  to  the  closest  integer  value  under  the 
restriction  of  a  minimum  requisition  frequency  of  one  given 
that  positive  daily  demand  has  occured. 

Next-event  simulation  requires  two  input  distributions: 
requisition  inter — arrival  time  and  requisition  size.  Demand 
generation  in  this  case  involves  a  two  step  process.  First, 
a  sample  from  the  groups  inter — arrival  time  distribution  is 
obtained.  Second,  the  simulation  is  advanced  that  number  of 
days  and  a  requisition  size  variate  is  generated  for  the 
item.  Inter — arrival  times  of  zero  result  in  more  than  one 
requisition  on  a  given  day. 

Simulation  initial  conditions  are  determined  from 
actual  OESC  data.  An  item  starts  the  simulation  in  whatever 
group  in  which  it  was  last  observed.  The  type  of  smoothing 
used  to  generate  the  forecasted  values  is  set  according  to 
an  item's  last  observed  annual  demand  frequency  (4).  Items 
with  annual  demand  frequency  of  200  and  above  are  smoothed 
monthly  while  those  below  200  are  smoothed  quarterly  (4). 
Smoothing  factors  depend  on  whether  monthly  or  quarterly 
forecasting  is  used.  Factors  of  0.1  and  0.9  are  used  with 
items  forecasted  monthly  and  factors  of  0.2  and  0.8  are  used 
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with  items  forecasted  quarterly  (4).  Forecasted  annual 
demand  quantity  is  initialized  according  to  an  item's  last 
observed  annual  demand  quantity  (4).  Initialization  using 
actual  data  helps  to  minimize  the  bias  associated  with 
initial  simulation  results  (2:430). 

Simulation  Input.  Model  input  is  required  in  many 
forms.  All  initialization  data  mentioned  above  must  be  read 
from  disk  files.  In  addition,  if  empirical  distributions 
are  used  to  model  demand  these  distributions  must  be  read 
from  a  disk  file  as  the  simulation  progresses.  A  final 
input  requirement  is  the  actual  DESC  demand  and  migration 
data. 

Simulation  Output.  The  simulation  model  runs  for  14 
quarters.  Output  for  each  quarter  after  one  full  year  of 
demand  has  been  generated  includes:  annual  demand  quantity, 
frequency,  and  value  comparisons;  item  frequency  group 
counts;  and  migration  comparisons.  At  the  end  of  the 
simulation  a  summary  of  input  distribution  statistics  is 
produced  to  verify  the  random  variate  generation  process. 

Simulated  annual  demand  quantity,  frequency,  and  value 
are  compared  to  actual  DESC  data  in  two  formats:  by  item 
management  categories  and  by  Federal  Stock  Classes.  Demand 
frequency  is  also  compared  by  summing  the  number  of  items  in 
five  frequency  groups  and  comparing  to  actual  DESC  data. 

Simulated  migration  is  compared  to  actual  migration  in 
several  formats.  First,  a  table  of  the  migration  counts  and 


migration  percentages  is  given  for  migration  into  each  of 
the  six  demand  categories  in  each  quarter.  Second,  item 
stability  (consecutive  quarters  in  the  same  demand  category) 
is  compared  to  actual  item  stability.  Finally,  the 
volatility  of  item  migration  is  compared  to  actual  migration 
data.  Here,  volatility  refers  to  the  number  of  categories 
an  item  jumps  in  one  migration.  For  instance,  migration 
from  the  Non-stocked  (category  one)  to  Replenishment /High  2 
(category  six)  represents  the  largest  possible  jump  size  of 
five  categories. 

These  comparisons  provide  an  idea  of  how  well  the  input 
distributions  obtained  from  a  given  item  grouping  model  the 
demand  and  migration  of  DESC  inventory  items.  In  addition, 
they  also  provide  insight  into  how  the  groupings  can  be 
expanded  and/or  changed  to  provide  a  better  model  of  demand 
and  migration. 

Summary 

This  chapter  gave  a  general  description  of  the  four 
main  programs  used  in  the  analysis  of  inventory  item 
groupings.  Each  program's  objective,  input  requirements, 
and  outputs  were  reviewed.  In  the  next  chapter  the  results 
obtained  from  several  alternative  item  groupings  are 


presented. 


V.  RESULTS 


Introduction 

This  chapter  presents  the  results  for  each  item 
grouping.  The  sequence  o-f  presentation  is:  grouping 
definition,  data  collection  results,  distribution  fitting 
results,  and  simulation  results. 

First  Item  Grouping 

DESC  management  categories  Mere  chosen  as  the  groups 
for  the  first  item  grouping  for  two  reasons.  First,  since 
migration  is  defined  as  the  movement  of  items  among  these 
management  categories,  a  grouping  using  the  categories 
seemed  logical.  The  second  reason  is  that  management 
categories  provide  a  simplistic  grouping  with  a  small  total 
number  of  groups  and  simplifies  program  testing  and  data 
checking.  The  first  grouping  is  defined  in  Table  5.1. 


Table  5. 1 


First  Item  Grouping  Definition 


Group  # 


Category 

Non— stocked 
NSO 

Replenishment /Low 
Repleni shment /Medium 
Replenishment /High  1 
Replenishment /High  2 


Data  Collection.  Table  5.2  gives  the  results  of  the 
data  collection  effort.  The  numbers  in  the  table  under  the 
three  empirical  distribution  headings  represent  total 
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observation  counts.  The  numbers  in  the  column  headed  "item 
count"  represent  the  total  number  o-f  items  in  each  group  as 
of  the  last  quarter  of  the  data  analysis  period  (July 
through  September  of  1981). 

Table  5.2 


Data  Collection  Results  for  the  First  Item  Grouping 


Group  # 

Daily 

Demand 

Requisition 

Size 

Requisition 
Inter — arrivals 

Item 

Count 

1 

3591 

4131 

3118 

5828 

2 

45416 

47561 

27266 

28531 

3 

31760 

35958 

28871 

3114 

4 

46459 

58370 

53700 

1654 

5 

66410 

120162 

117631 

714 

6 

167199 

324388 

320861 

1068 

As  can  be  seen  from  the  data  in  Table  5.2,  a  large 
percentage  of  the  sample  requisitions  come  from  the  high 
demand  categories.  Replenishment /High  1  and  High  2  (groups 
five  and  six)  alone  account  for  over  two-thirds  of  the  total 
requisitions  for  the  sample  items.  The  sample,  as  mentioned 
earlier,  is  weighted  toward  the  high  value  items  because 
they  account  for  the  greatest  percentage  of  stock  fund 
expenditures. 

Three  additional  observations  regarding  the  data 
collection  effort  on  the  first  grouping  are  important. 

First,  this  effort  identified  two  errors  which  occured  in 
the  original  DESC  data  collection.  The  last  portion  of  two 
consecutive  quarters  of  fractionation  data  were  not 
collected  due  to  bad  tapes.  Approximately  3,000  sample 
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items  were  a-f-fected  by  this  error.  Since  missing  items  are 
assumed  to  be  Non-stocked,  the  result  of  this  data  error  was 
a  large  number  of  high  demand  Non— stocked  items  in  the 
seventh  and  eight  quarters  of  the  data  analysis  period.  The 
error  is  corrected  by  making  an  analysis  of  affected  item 
demand  categories  before  and  after  the  two  missing 
quarters.  Affected  items  with  consistent  demand  category 
patterns  before  and  after  these  two  quarters  are  assumed  to 
be  stable  and  their  demand  categories  in  the  missing 
quarters  are  corrected  to  reflect  demand  category 
stability.  After  this  data  correction,  Non-stocked 
observations  in  the  affected  quarters  were  consistent  with 
all  other  quarters. 

A  second  observation  regarding  the  data  collection 
effort  for  the  first  group  is  the  obvious  disparity  between 
requisition  size  and  requisition  inter — arrival  period 
observation  counts.  Under  conditions  of  perfect  data,  the 
number  of  inter — arrival  observations  in  each  group  would  be 
one  less  than  the  number  of  requisition  size  observations. 
The  reason  for  the  differences  seen  in  Table  5.2  is  missing 
quarters  of  requisition  data.  Inter— arri val  observations 
spanning  missing  quarters  of  requisition  data  were 
discarded.  Items  with  only  two  requisitions  during  the 
entire  data  analysis  period  are  an  exception.  The  number  of 
days  between  the  two  requisitions  for  these  items  is  used  as 
an  inter-arrival  observation  even  if  the  two  requisitions 


■fall  on  apposite  sides  O'f  a  period  o-f  missing  data. 

The  -final  observation  concerns  an  assumption  made  in 
order  to  model  inter — arrivals  -for  groups  with  very  low 
demand  frequency.  A  large  percentage  of  the  items  in  groups 
one  and  two  received  only  one  requisition  during  the  data 
analysis  period.  No  inter — arrival  data  are  available  for 
these  items.  The  assumption  of  uniform  arrivals  over  a 
period  of  821  days  (the  number  of  days  in  the  data  analysis 
period)  allowed  random  inter — arrival  observations  to  be 
generated  for  these  items.  A  discrete  uniform  random  number 
is  generated  between  1  and  821.  This  random  value  is  added 
to  the  number  of  days  from  the  date  of  the  single  observed 
requistion  to  the  end  of  the  data  analysis  period.  The 
resulting  quantity  is  used  as  the  inter — arrival  observation 
for  the  item.  Without  this  assumption,  the  simulated  demand 
for  items  with  very  low  demand  frequency  was  extremely  high 
in  comparison  to  actual  DESC  data. 

Distribution  Fitting.  The  simulation  input 
distributions  resulting  from  the  goodness— of —fit  analysis 
are  summarized  in  Table  5.3.  Groups  with  a  probability  of 
positive  daily  demand  above  0.12  are  modeled  using  a  daily 
demand  simulation  while  those  below  are  modeled  using  a 
next-event  simulation. 

The  term  "best"  in  table  5.3  is  relative  to  the  other 
distributions  tested.  None  of  these  distributions  provide 
a  satisfactory  fit  to  the  empirical  distributions;  therefore 


the  empirical  distributions  are  used  as  input  to  the 
simulation  model.  The  reason  for  lack  of  fit  in  all  cases 
is  high  probability  in  the  lower  tail  of  the  empirical 
distribution  in  addition  to  a  long  upper  tail. 

Table  5.3 

Distribution  Fitting  Results  for  the  First  Item-  Grouping 


Type  of 

Best 

Best 

Simulation 

Group 

Simul at ion 

Continuous 

Di screte 

Input 

1 

NE— Si ze 

Weibul 1 

Geometric 

Empirical 

Arrive 

Gamma 

Geometric 

Empirical 

2 

NE-Size 

Expon. 

Geometric 

Empirical 

Arrive 

Gamma 

Geometric 

Empirical 

3 

NE-Size 

Gamma 

Geometric 

Empirical 

Arri ve 

Gamma 

Geometric 

Empirical 

4 

NE“Size 

Gamma 

Geometric 

Empirical 

Arrive 

Gamma 

Geometric 

Empirical 

5 

DD 

Gamma 

Geometric 

Empirical 

6 

DD 

Gamma 

Geometric 

Empirical 

(NE  =  Next-Event  and  DD  ~  Daily  Demand) 

Figure  5.1  shows  the  empirical  requisition  inter¬ 
arrival  distribution  for  group  three  (Replenishment/Low) . 
Table  5.4  gives  the  results  of  the  goodness-of-f it  test  of  a 
Gamma  distribution  to  this  empirical  data  set  for  the  first 
and  last  five  empirical  observations.  The  hypothesized 
distribution  is  Gamma  with  shape  parameter  equal  to  0.4851 
and  scale  parameter  equal  to  67.0007.  In  this  case,  the 
lack  of  fit  starts  after  the  first  observation  and  by  the 
fifth  observed  value  the  cumulative  probability  of  the 
empirical  data  is  0.4017  while  the  cumulative  probability  of 
the  hypothesized  Gamma  distribution  is  only  0.3116.  A  value 


of  1.0  -for  the  hypothesized  cumulative  distribution  at  each 
of  the  last  five  observed  values  implies  an  extremely  low 
probability  <less  than  0.00000005)  of  generating  these 
values.  Therefore,  fit  in  the  upper  tail  is  also 
inadequate. 

Table  5.5  gives  the  results  of  a  goodness-of-f i t  test 
for  a  Geometric  distribution  to  the  same  empirical  data 
set.  The  Geometric  distribution  parameter  is  0.0305.  In 
this  case,  the  hypothesized  distribution  fits  poorly  in  both 
the  lower  and  upper  tails  of  the  empirical  distribution. 

Table  5.4 


Gamma  Distribution  Goodness-of — f i t  Test  Results 


Cell 

Counts 

Empir 

Hypoth 

Empir 

Hypoth 

Range 

Obs 

Exp 

PDF 

PDF 

CDF 

CDF 

0-1 

4198 

4201 

0. 14541 

0. 14551 

0. 14541 

0. 14551 

1-2 

3053 

1651 

0. 10575 

0.05718 

0.25115 

0.20269 

2-3 

1806 

1238 

0.06255 

O. 04288 

0.31371 

0.24556 

3-4 

1398 

1023 

0.04842 

0.03543 

0.36213 

0.28100 

4-5 

1141 

885 

0.03952 

0.03064 

0.40165 

0.31164 

1812-1815 

1 

O 

0.00003 

0. OOOOO 

0.  99986 

1 . OOOOO 

1815-1861 

1 

0 

0.00003 

0.00000 

0.99990 

1 . OOOOO 

1861-1867 

1 

0 

0.00003 

0.00000 

0. 99993 

1 . OOOOO 

1867-1872 

1 

0 

0.00003 

O. 00000 

0.99997 

1 . 00000 

1872-1878 

1 

0 

0.00003 

0. 00000 

1 . OOOOO 

1 . 00000 

Table  5.5 


Geometric  Distribution  Goodness-of ~f i t  Test  Results 


Class 

Observed 

Expected 

ass 

Value 

Frequency 

Frequency 

Test  Value 

1 

0 

4198 

880.44 

12500.76 

2 

1 

3053 

853.59 

5667. 10 

3 

2 

1806 

827.56 

1156.82 

4 

3 

1398 

802.32 

442.25 

5 

4 

1141 

777.86 

169.53 

249 

261 

1 

0.84 

0.03 

250 

26Z 

1 

0.52 

0.45 

251 

267 

2 

0.95 

1.17 

252 

270 

1 

0.64 

0.21 

253 

1877 

361 

6.54 

19217.57 

>sul  ts 

for  the 

other  groups  are  similar 

.  In  all 

cases,  the  hypothesized  Geometric  distributions  showed  poor 
-fit  to  both  the  lower  and  upper  tails.  The  hypothesized 
continous  distributions  showed  poor  -fit  in  either  the  lower 
tail,  the  upper  tail,  or  in  both  tails. 

A  final  observation  concerning  the  empirical 
requisition  size  and  daily  demand  distributions  is  that  all 
groups  exhibit  a  lack  of  randomness.  The  high  empirical 
probabilities  associated  with  requisition  size  observations 
of  5,  10,  20,  50,  and  lOO  in  Figure  5.2  illustrate  this 
tendency.  Qne  possible  explanation  for  these  irregular 
distributions  is  that  some  requi si ti oners  maintain  their  own 
inventories  and  only  order  from  DE5C  at  replenishment 
points.  These  replenishment  points  and  the  associated 
requisition  sizes  may  be  obtained  through  methods  such  as 
past  experience  and  rules  of  thumb  which  cause  the  lumpy 
empirical  distributions.  Using  any  theoretical  distribution 


to  model  these  empirical  distributions  would  smooth  out  the 
lumps  and  result  in  a  loss  o-f  information.  Therefore,  all 
distributions  exhibiting  this  tendency  are  simulated  using 
the  actual  empirical  distribution.  Whether  or  not  a  similar 
but  smooth  theoretical  distribution  would  give  the  same 
results  when  used  as  a  simulation  input  is  not  addressed. 

Simulation.  The  results  of  the  first  replication  of 
the  simulation  model  are  given  in  Table  5.6.  The  values  in 
the  table  represent  totals  for  all  sample  items.  Simulated 
demand  frequency  and  quantity  are  very  close  to  the  actual 
data  after  the  first  full  year  of  the  simulation  (82-4). 
However,  simulated  demand  value  is  almost  twelve  times 
actual  demand  value.  The  high  demand  value  causes  many 
items  to  migrate  into  the  Replenishment /High  2  category. 
Migration  into  this  category  causes  more  items  to  be  modeled 
using  a  high  frequency  distribution  and  thus,  demand 
frequency  and  demand  quantity  increase  as  the  simulation 
progresses.  The  extent  of  this  migration  is  summarized  in 


Table  5.7. 


CROUP 


Fi yure 


Table  5.6 


Simulation  Results  -for  the  First  Item  Grouping 


Quarter 

Source 

Demand 

Frequency 

Demand 

Quantity 

Demand 

Value 

82-4 

Sim 

454518 

7457776 

1557753600 

Actual 

408579 

7386043 

131325184 

83-1 

Sim 

472328 

7746912 

1651707136 

Actual 

411037 

7498862 

130727912 

83-2 

Sim 

534877 

8624575 

1769921536 

Actual 

423346 

7862524 

133766768 

83-3 

Sim 

602784 

9418965 

1896805632 

Actual 

439846 

8416990 

129577456 

83-4 

Sim 

700433 

10688897 

2054332928 

Actual 

436258 

8306247 

140335616 

84-1 

Sim 

779236 

11804962 

2101534080 

Actual 

435078 

8145458 

139879936 

84-2 

Sim 

839002 

12622382 

2207087616 

Actual 

423475 

7906464 

136569936 

84-3 

Sim 

899657 

13511014 

2239214848 

Actual 

416299 

7722209 

120866480 

84-4 

Sim 

950906 

14252873 

2283324672 

Actual 

405843 

7895786 

132382080 

85-1 

Sim 

986400 

14714555 

2721367296 

Actual 

397707 

8437434 

135663744 

85-2 

Sim 

1018230 

15153443 

2744625664 

Actual 

386241 

8550595 

143823520 

Table  5.7 


Demand 

Category 

Item 

Counts 

Non¬ 

Rep 1 en i shmen t 

Categories 

Quarter 

stock 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

82-4 

4571 

27006 

3231 

2859 

902 

2340 

83-1 

4497 

26922 

3274 

2766 

779 

2671 

83-2 

4436 

26891 

3196 

2672 

693 

3021 

83-3 

4377 

26779 

3175 

2580 

654 

3344 

83-4 

4319 

28729 

1895 

1880 

512 

3574 

84-1 

4243 

28687 

1852 

1820 

523 

3784 

84-2 

4166 

28625 

1817 

1800 

514 

3987 

84-3 

4099 

28558 

1791 

1767 

531 

4163 

84-4 

4047 

28498 

1741 

1768 

521 

4334 

85-1 

4002 

28390 

1728 

1773 

501 

4515 

85-2 

3951 

28279 

1715 

1753 

533 

4678 

The  reason  -for  the  unrealistic  simulated  demand  value 
is  diverse  items  within  the  same  group.  For  instance,  the 
requirements  -for  Replenishment /High  2  items  are;  annual 
demand  frequency  of  at  least  three  requisitions,  annual 
demand  quantity  of  at  least  twenty  units,  and  annual  demand 
value  of  at  least  $15,000.  Some  of  the  items  meeting  these 
requirements  have  low  price  and  high  frequency,  while  others 
have  high  price  and  lower  frequency.  When  the  items  are 
grouped  together,  the  high  priced  items  receive  higher 
demand  frequency  than  they  should.  Grouping  items  with 
diverse  prices  together  causes  the  unrealistic  simulated 
demand  value.  The  high  demand  value  causes  item  migration, 
which  in  turn  causes  the  increasing  frequency  and  quantity 
patterns  revealed  in  Table  5.6. 

More  detailed  simulation  results  are  contained  in 


Appendix  D.  These  results  include:  demand  frequency. 


quantity,  and  value  by  management  categories  (0.3-D.8); 
-frequency  category  item  counts  (D.9);  item  counts  -for  each 
o-f  the  six  demand  categories  in  each  quarter  o-f  the 
simulation  (D. 10);  quarterly  item  migration  tables 
(D. 11-D.21);  a  plot  of  simulated  versus  actual  migration 
volatility  (D.22);  and  a  plot  of  simulated  versus  actual 
item  stability  (D.23).  These  outputs  are  described  in  the 
introduction  to  Appendix  0. 

The  high  simulated  demand  value  for  the  first  item 
grouping  does  not  correspond  to  actual  DE5C  data.  However, 
the  migration  tables  in  Appendix  D  show  that  items  are 
migrating  as  would  be  expected  if  demand  value  were  actually 
at  simulation  levels.  This  result  shows  that  migration  is 
being  simulated  within  the  model  using  item  groupings  based 
on  management  categories.  However,  evaluation  of  how  well 
simulated  migration  compares  to  actual  migration  is 
difficult  given  the  high  demand  value  generated  using  this 
grouping. 

Second  Item  Grouping 

The  diverse  characteristics  of  items  within  the  same 
group  in  the  first  item  grouping  resulted  in  high  demand 
value.  One  problem  is  that  items  with  substantially 
different  prices  are  being  modeled  using  the  same 
distribution. 

A  problem  occurs  because  item  price  is  related  to  both 
requisition  size  and  requisition  frequency.  For  the  most 
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part,  items  with  high  prices  receive  less  frequent 
requisitions  in  smaller  quantities  than  do  items  in  the 
lower  price  ranges.  However,  when  all  items  in  the  same 
demand  category  are  grouped  together,  this  distinction  is 
lost  and  demand  value  generated  as  a  result  of  this 
information  loss  is  unrealistically  high. 

In  an  attempt  to  bring  simulated  demand  value  into  line 
with  observed  demand  value  the  second  item  grouping  adds 
four  price  levels  to  the  six  demand  categories  of  grouping 
one.  The  resulting  24  item  groups  are  shown  in  Table  5.8. 

Table  5.8 


Second  Item  Grouping  Definition 


Demand 

Item 

Price 

Group  # 

Category 

From 

To 

1 

Non -stocked 

0.0 

2.0 

2 

Non-stocked 

2.0 

20.0 

3 

Non— stocked 

20.0 

200.0 

4 

Non-stocked 

200.0 

MAX 

5 

NSO 

0.0 

2.0 

6 

NSO 

2.0 

20.0 

7 

NSO 

20.0 

200.0 

8 

NSO 

200.0 

MAX 

9 

R/Low 

0.0 

2.0 

10 

R/Low 

2.0 

20.0 

11 

R/Low 

20.0 

200.0 

12 

R/Low 

200.0 

MAX 

13 

R/Nedium 

0.0 

2.0 

14 

R/Nedium 

2.0 

20.0 

15 

R/Medium 

20.0 

200.0 

16 

R/liedium 

200.0 

MAX 

17 

R/High  1 

0.0 

2.0 

18 

R/High  1 

2.0 

20.0 

19 

R/High  1 

20.0 

200.0 

20 

R/High  1 

200.0 

MAX 

21 

R/High  2 

0.0 

2.0 

22 

R/High  2 

2.0 

20.0 

23 

R/High  2 

20.0 

200.0 

24 

R/High  2 

200.0 

MAX 

Data  Collection 


Table  5.9  gives  the  results  o-f  the 


data  collection  e-f-fort.  Group  12  (Replenishment /Low  items 
with  prices  above  $200.00)  has  very  few  observations.  This 
is  expected  since  these  are  items  transitioning  to  higher 
demand  value  categories  probably  due  to  price  fluctuations. 


Table  5.9 


Data  Collection  Results  for  the  Second  Item  Grouping 


Group  # 

Dai  1  y 
Demand 

Requi si t ion 
Size 

Requisition 
Inter-arrival s 

Item 

Counts 

1 

728 

871 

702 

1488 

2 

1482 

1702 

1275 

2509 

3 

1025 

1162 

847 

1557 

4 

356 

396 

294 

274 

5 

8552 

8875 

4986 

6493 

6 

18139 

18913 

10702 

11802 

7 

15235 

16066 

9307 

8470 

8 

3490 

3707 

2271 

1766 

9 

17899 

21063 

18169 

1163 

lO 

11919 

12787 

9377 

1551 

1 1 

1931 

2096 

1318 

395 

12 

11 

12 

7 

5 

13 

13924 

21281 

20890 

116 

14 

17971 

20798 

19174 

516 

15 

13473 

15109 

12773 

875 

16 

1091 

1182 

863 

147 

17 

21438 

61094 

60858 

61 

18 

20136 

29494 

29003 

130 

19 

20558 

24793 

23592 

309 

20 

4278 

4781 

4178 

214 

21 

9454 

35784 

35707 

19 

22 

52326 

1 16640 

116022 

170 

23 

82444 

140734 

138989 

507 

24 

22975 

31230 

30143 

372 

Distribution  Fitting.  The  theoretical  distribution 
fitting  results  for  group  daily  demand  and  requisition  size 
empirical  distributions  were  much  the  same  as  those  for  the 


5.  15 


first  item  grouping.  The  non-random  tendency  was  prevalent 
in  all  groups  with  requisition  size  observations  of  5,  10, 
20,  50,  etc.  again  having  very  high  probability  relative  to 
surrounding  values.  As  a  result,  all  daily  demand  and 
requisition  size  inputs  to  the  simulation  model  for  item 
grouping  two  are  in  the  form  of  empirical  distributions. 

In  contrast,  several  of  the  inter — arrival  distributions 
for  groups  with  low  demand  frequency  were  fit  well  by 
continuous  distributions.  Inter — arrivals  for  groups  two., 

four,  eight,  and  eleven  are  modeled  using  Wei bull 
distributions.  Inter — arrivals  for  groups  three,  six,  and 
seven  are  modeled  using  Gamma  distributions.  As  an  example, 
the  summary  table  for  the  Wei bull  distribution  fit  to  group 
eleven's  empirical  inter — arrival  distribution  is  given  in 
Table  5. 10. 


Table  5. 10 

Weibull  Distribution  Goodness-of-f i t  Test  Results 


Cell 

Counts 

Empir 

Hypoth 

Empi  r 

Hypoth 

Range 

Obs 

Exp 

PDF 

PDF 

CDF 

CDF 

0-1 

165 

126 

0. 12519 

0.09526 

0. 12519 

0.09526 

1-2 

50 

62 

0.03793 

0.04692 

0. 16313 

0. 14218 

2-3 

43 

48 

0.03263 

0.03649 

0. 19575 

0.  17867 

3-4 

34 

40 

0.02580 

0. 03072 

0.22155 

0.20940 

4-5 

27 

35 

0.02049 

0.02688 

0.24203 

0.23628 

1513-1607 

1 

0 

0.00076 

0. 00003 

0.99986 

0.99992 

1607-1611 

1 

0 

0.00076 

0.00000 

0.99990 

0.99992 

1611-1667 

1 

0 

0.00076 

0.00001 

0. 99993 

0.99993 

1667-1803 

1 

0 

0.00076 

0. 00003 

0.99997 

0.99996 

1803-1861 

1 

0 

0.00076 

0.00001 

1 . 00000 

0.99997 

Table  S. 11  compares  the  minimum,  maximum,  and  average 
of  the  empirical  data  to  the  Meibull  variates  generated  to 
represent  inter — arrivals  for  group  eleven  in  the  simulation 
model.  Similar  comparisons  are  used  to  verify  all 
simulation  input  distributions. 

Table  5.11 

Actual  Versus  Simulated  Inter-arrivals  for  Group  Eleven 

Source  Observations  Minimum  Maximum  Average 

Empirical  1318  O  1860  67.78 

Simulated  3936  O  1802  62.30 

Simulation  Results.  As  expected,  the  price  breakdown 
did  result  in  more  realistic  simulated  demand  value. 

However,  the  items  still  show  a  tendency  to  migrate  into  the 
high  frequency  and  demand  value  groups.  This  tendency 
results  in  increasingly  high  frequency,  quantity  and  value 
over  the  fourteen  quarters  of  simulated  demand.  The 
simulated  demand  results  are  summarized  in  Table  5.12. 

After  one  full  year  of  simulated  demand,  the  simulated 
demand  frequency  and  demand  quantity  are  close  to  actual 
frequency  and  quantity.  Simulated  demand  value  is  still 
high  (about  40%  over  actual  demand  value)  but  much  closer 
than  in  the  first  item  grouping.  Appendix  D  contains  a  full 
set  of  simulation  results  for  this  item  grouping. 


Table  5. 12 


Simulated  Demand  Results  for  Grouping  Two 


Quarter 

Source 

Demand 

Frequency 

Demand 

Quantity 

Demand 

V/alue 

82-4 

Si  m 

404976 

6484416 

181200720 

Actual 

408579 

7386043 

131325184 

83-1 

Sim 

399605 

6460721 

185327328 

Actual 

411037 

7498862 

130727912 

83-2 

Sim 

412216 

6864375 

195481040 

Actual 

423346 

7862524 

133766768 

83-3 

Sim 

446596 

7629403 

217223328 

Actual 

439846 

8416990 

129577456 

83-4 

Sim 

505564 

8862398 

247540080 

Actual 

436258 

8306247 

140335616 

84-1 

Sim 

568448 

10364392 

279235648 

Actual 

435078 

8145458 

139879936 

84-2 

Sim 

615696 

11655631 

294973120 

Actual 

423475 

7906464 

136569936 

84-3 

Sim 

678460 

13338555 

328110720 

Actual 

416299 

7722209 

120866480 

84-4 

Sim 

714214 

14546019 

334812608 

Actual 

405843 

7895786 

132382080 

85-1 

Sim 

749143 

15651777 

342723648 

Actual 

397707 

8437434 

135663744 

85-2 

Sim 

814362 

17182984 

366566688 

Actual 

386241 

8550595 

143823520 

The  tendency  for  items  to  migrate  into  the 
Replenishment/High  2  demand  category  in  the  first  item 
grouping  is  also  evident  in  this  grouping.  The  migration 
tables  in  Appendix  D  show  that  migration  is  being 
simulated.  Simulated  migration  for  most  quarters  is  close 
to  actual  migration  with  the  exception  of  a  higher 
percentage  of  items  remaining  in  their  current  categories. 
Third  Item  Grouping 

The  improvement  in  simulated  demand  value  gained  by 
including  the  four  price  levels  in  grouping  two  led  to 
adding  more  price  levels  in  grouping  three  to  determine  if 
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-further  improvement  in  simulated  demand  value  could  be 
obtained.  Instead  o-f  the  -four  price  levels  of  grouping  two, 
the  third  item  grouping  uses  six  price  levels  in  addition  to 
the  six  management  categories.  The  six  price  levels  are  2, 
20,  100,  500,  5000,  and  above.  The  resulting  total  number 
of  groups  is  36. 

The  addition  of  two  more  price  levels  did  not  result  in 
improvement  to  the  simulated  demand  for  the  third  grouping. 
Simulation  results  for  grouping  three  correspond  closely 
with  those  of  the  second  item  grouping.  These  results  are 
given  in  Appendix  D.  Data  collection  and  distribution 
fitting  results  are  given  in  Appendix  E. 

The  additional  price  breakdowns  for  higher  priced  items 
was  an  attempt  to  control  the  increase  to  simulated  demand 
value.  The  results  do  not  necessarily  show  that  further 
price  breakdowns  would  not  lead  to  more  realistic  simulated 
demand  value.  Altering  the  levels  in  the  lower  price  ranges 
may  improve  results.  However,  no  further  attempts  are  made 
to  investigate  other  item  price  groupings.  Rather,  the  next 
item  characteristic  investigated  is  annual  demand  frequency. 
Fourth  Item  Grouping 

The  fourth  grouping  uses  three  item  characteristics: 
demand  category,  price,  and  annual  demand  frequency.  The 
four  demand  category  code  levels  used  are  two,  three,  four, 
and  six.  The  difference  between  this  grouping  and  the  first 


three  with  respect  to  demand  categories  is  that  Non-stocked 


and  NSO  items  are  grouped  together  and  Replenishment /High  1 
and  Replenishment /High  2  items  are  grouped  together.  The 
reason  -for  decreasing  the  number  of  demand  categories  is  to 
hold  down  the  total  number  of  groups.  Justification  for 
grouping  Non-stocked  and  NSO  items  together  is  that  previous 
groupings  show  that  distributions  for  the  items  in  these  two 
categories  are  similar.  Justification  for  grouping  the  two 
high  value  Replenishment  categories  together  is  also  similar 
distributions.  In  this  case,  the  main  difference  is  demand 
frequency,  which  is  taken  into  account  by  also  grouping  on 
demand  frequency  levels. 

The  price  levels  for  this  grouping  are  identical  to  the 
price  levels  used  in  grouping  two:  2,  20,  200,  and  above. 

The  annual  demand  frequency  levels  used  are  1,  20,  199,  and 
above.  The  reason  for  including  demand  frequency  breakdowns 
is  the  problem  of  high  demand  value  in  the  simulation 
results  for  the  first  three  item  groupings.  Item  counts  in 
the  five  frequency  categories  for  the  previous  three 
groupings  (see  pages  D.9,  D.30,  and  D.51>  show  a  higher 
number  of  items  in  the  ten  to  nineteen  frequency  category 
than  actual  data  and  a  lower  number  in  the  one  to  nine 
frequency  category.  This  is  one  cause  of  the  high  simulated 
demand  value  in  previous  groupings  and  should  improve  when 
item  groupings  include  demand  frequency  levels. 

Data  Collection.  The  results  of  the  empirical  data 
collection  effort  for  the  64  groups  are  given  in  Appendix 


E.  Several  groups  contain  either  zero  or  very  -Few 
observations.  These  groups  represent  item  characteristic 
combinations  which  are  either  non-existent  or  very 
improbable  in  the  DESC  item  population. 

Distribution  Fitting.  The  distributions  used  in 
simulating  demand  -For  grouping  -Four  are  summarized  in 
Appendix  E.  All  groups  with  empirical  requisition  size 
observation  counts  o-F  20  or  less  are  modeled  using  the 
empirical  distributions.  The  a-F-Fect  o-F  these  item  groups  on 
simulation  results  is  negligible. 

Several  inter — arrival  distributions  are  simulated  using 
theoretical  distributions.  Inter— arrivals  -For  groups  2,  23, 
26,  34,  and  37  are  simulated  using  Weibull  distributions. 
Inter — arrivals  For  groups  6,  10,  41,  and  45  are  simulated 
using  Gamma  distributions.  Inter — arrivals  For  group  40  are 
simulated  using  a  Geometric  distribution. 

Two  oF  the  requisition  size  distributions  are  also 
modeled  using  theoretical  distributions.  Requisition  sizes 
For  group  8  are  modeled  using  a  Geometric  distribution  and 
requisition  sizes  For  group  34  are  modeled  using  a  Weibull 
distribution. 

Most  requisition  size  distributions  and  all  daily 
demand  distributions  exhibit  the  non-random  tendencies 
discussed  in  the  analysis  oF  previous  groupings.  The 
empirical  probabilities  associated  with  values  oF  5,  10,  20, 


50,  etc.  are  high  in  relation  to  surrounding  values. 


Simulation  Results.  Simulated  demand  results  are 
summarized  in  Table  5.13.  Demand  frequency  is  low  after  the 
first  full  year  of  the  simulation  and  increases  as  the 
simulation  progresses.  The  final  demand  frequency 
comparison  shows  simulation  results  to  be  about  14%  higher 
than  actual  data.  Demand  quantity  is  also  low  after  the 
first  full  year  and  increases  over  the  course  of  the 
simulation  run.  However,  simulated  demand  quantity  is  still 
below  actual  demand  quantity  by  approximately  107.  in  the 
last  comparison.  Annual  demand  value  at  the  end  of  the 
first  full  year  of  the  simulation  is  close  to  actual  demand 
value.  However,  over  the  eleven  quarters  of  the  simulation 
run,  simulated  demand  value  also  increases  with  the  final 
value  being  about  43%  above  actual  demand  value. 

Demand  frequency  category  item  counts  still  show  more 
items  in  the  ten  to  nineteen  category  in  the  simulation  than 
in  the  actual  data  (see  page  D.72).  However,  simulated 
versus  actual  demand  frequency  category  item  counts  are 
closer  than  in  previous  groupings  (see  pages  D.9,  D.30,  and 


Table  5. 13 


Simulated  Demand  Results  for  Grouping  Four 


Quarter 

Source 

Demand 

Frequency 

Demand 

Quantity 

Demand 

Value 

82-4 

Sim 

360267 

5851541 

145598560 

Actual 

408579 

7386043 

131325184 

83-1 

Sim 

356049 

6007294 

146019472 

Actual 

411037 

7498862 

130727912 

83-2 

Sim 

348532 

6021115 

143703584 

Actual 

423346 

7862524 

133766768 

83-3 

Sim 

361598 

6422263 

150105008 

Actual 

439846 

8416990 

129577456 

83-4 

Sim 

374649 

6717937 

159651920 

Actual 

436258 

8306247 

140335616 

84-1 

Sim 

385140 

7086417 

170557840 

Actual 

435078 

8145458 

139879936 

84-2 

Sim 

396014 

7241728 

179085472 

Actual 

423475 

7906464 

136569936 

84-3 

Sim 

399432 

7194895 

184131872 

Actual 

416299 

7722209 

120866480 

84-4 

Sim 

421279 

7642809 

196019680 

Actual 

405843 

7895786 

132382080 

85-1 

Sim 

427948 

7501369 

200505584 

Actual 

397707 

8437434 

135663744 

85-2 

Sim 

439533 

7747115 

205830896 

Actual 

386241 

8550595 

143823520 

Simulated  migration  results  in  a  high  number  of  items 
in  the  Replenishment /High  2  category  and  a  low  number  of 
items  in  the  Replenishment /Low  category.  This  migration 
causes  the  high  demand  value  reported  in  Table  5.13.  Item 
counts  in  the  other  two  Replenishment  categories  at  the  end 
of  the  simulation  run  correspond  well  with  actual  item 
counts.  The  NSO  item  count  is  high  and  the  Non-stocked  item 
count  is  low.  However,  since  migration  to  the  Non-stocked 
category  is  not  modeled,  a  better  comparison  is  the  total 
item  count  in  both  of  these  categories.  The  combined  item 
count  for  these  two  categories  is  33,865  at  the  end  of  the 
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simulation.  This  corresponds  well  to  the  actual  item  count 


o-f  32,609  for  these  two  categories. 

Fifth  Item  Grouping 

The  fifth  and  final  item  grouping  investigates  two 
demand  based  item  characteristics:  annual  demand  frequency 
and  average  requisition  size.  This  grouping  provides  a 
contrast  to  previous  groupings  and  also  gives  results  for 
one  item  characteristic  (average  requisition  size)  which  is 
not  used  in  the  first  four  groupings. 

The  frequency  levels  used  are:  2,  10,  20,  200,  and 
above.  The  average  requisition  size  levels  for  this 
grouping  are:  2,  10,  25,  100,  and  above.  This  combination 
of  frequency  and  average  requisition  size  breakdowns  results 
in  25  total  groups. 

Data  Collection.  The  results  of  the  empirical  data 
collection  effort  for  the  25  groups  are  given  in  Appendix 
E.  An  important  observation  resulting  from  this  item 
grouping  is  that  inconsistencies  exist  between  the 
Requisition  History  data  and  the  Fractionation  data.  For 
instance,  calculating  annual  requisition  frequency  based  on 
Requisition  History  data  will  not  always  results  in  the  same 
number  as  the  annual  requisition  frequency  recorded  on  the 
Fractionation  data  file.  These  files  are  sometimes  closed 
out  on  different  days  because  of  computer  scheduling 
constraints.  In  addition,  as  mentioned  earlier. 
Fractionation  files  for  two  of  every  four  quarters  do  not 


contain  entries  -for  Non-stocked  items. 

The  inconsistencies  become  apparent  when  grouping  items 
using  characteristics  -from  the  two  separate  sources  o-f 
in-formation.  As  an  example,  given  a  grouping  defined  as 
items  with  annual  demand  frequency  equal  to  one  and  average 
requisition  size  greater  than  twenty,  requisition  size 
observations  less  than  twenty  should  not  appear  in  the 
empirical  distribution.  However,  because  the  Requisition 
History  data  for  an  item  in  this  group  could  contain  more 
than  one  requisition  <or  annual  requisition  frequency 
greater  than  one) ,  requisition  size  observations  less  than 
twenty  are  possible. 

Distribution  Fitting.  The  simulation  input 
distributions  resulting  from  the  goodness-of — f i t  analysis 
are  given  in  Appendix  E.  Two  discrete  theoretical 
distributions  provide  a  good  fit  to  empirical  requisition 
size  data  sets:  the  Poisson  for  group  six  and  the  Geometric 
for  group  eleven. 

Appendix  F  contains  empirical  distribution  plots  for 
this  item  grouping.  These  plots  show  the  non— random 
tendencies  in  the  requisition  size  and  daily  demand 
distributions.  For  example,  in  the  requisition  size  plot 
for  group  13,  values  of  10,  20,  30,  40,  and  50  are  easily 
distinguishable  and  have  much  higher  probability  than  the 
surrounding  values.  This  grouping  contains  items  with 
annual  demand  frequencies  of  greater  than  10  and  less  than 


or  equal  to  20  and  average  requisition  sizes  greater  than  lO 
and  less  than  or  equal  to  25.  The  plot  represents  the 
probability  associated  with  a  total  o-f  2,064  observations. 

Simulation  Results.  Table  5.14  summarizes  the 
simulated  demand  results  -for  the  -fi-fth  item  grouping.. 
Simulated  annual  demand  -frequency  remains  relatively 
constant  over  the  -First  three  quarters  and  then  begins  a 
steady  increase.  The  last  value  is  approximately  13X  above 
actual  annual  demand  -frequency.  Simulated  annual  demand 
quantity  is  stable  and  remains  lower  than  actual  annual 
demand  quantity  throughout  the  simulation.  Simulated  annual 
demand  value  is  above  actual  annual  demand  value  for  the 
entire  simulation.  However,  unlike  the  results  of  previous 
groupings,  simulated  annual  demand  value  actually  decreases 
in  the  middle  portion  of  the  simulation  run  and  ends  up  only 


9X  above  actual  annual  demand  value. 


Table  5. 14 


Simulated  Demand  Results  -for  the  Fi-fth  Item  Grouping 


Quarter 

Source 

Demand 

Frequency 

Demand 

Quantity 

Demand 

Value 

82-4 

Sim 

36174& 

6035236 

141024816 

Actual 

408579 

7386043 

131325184 

83-1 

Sim 

353177 

5973149 

146817072 

Actual 

411037 

7498862 

130727912 

83-2 

Sim 

356783 

6240938 

170411280 

Actual 

423346 

7862524 

133766768 

83-3 

Si  m 

364440 

6253372 

173436592 

Actual 

439846 

8416990 

129577456 

83-4 

Sim 

374656 

6015161 

162090352 

Actual 

436258 

8306247 

140335616 

84-1 

Sim 

386536 

6131238 

163724976 

Actual 

435078 

8145458 

139879936 

84-2 

Sim 

396825 

5930088 

144928032 

Actual 

423475 

7906464 

136569936 

84-3 

Sim 

407990 

5929818 

147392016 

Actual 

416299 

7722209 

120866480 

84-4 

Sim 

418597 

5950766 

150034368 

Actual 

405843 

7895786 

132382080 

85-1 

Sim 

428942 

5865455 

155786000 

Actual 

397707 

8437434 

135663744 

85-2 

Si  m 

437536 

5790638 

158187504 

Actual 

386241 

8550595 

143823520 

Demand 

frequency 

category  item  counts  at 

the  end  of  the 

mulation 

(see  page 

D.93)  show 

a  higher  number  of  simulated 

items  in  the  20  -  199  category  and  a  lower  number  in  the  1  - 
9  category  than  the  actual  item  counts  in  these  two 
•frequency  categories.  The  high  number  o-f  items  in  the  20  - 
199  category  is  one  reason  tor  the  high  simulated  annual 
demand  -frequency  reported  in  Table  5.  14. 

Demand  category  item  counts  (see  page  D.94)  at  the  end 
o-f  the  simulation  period  show  a  higher  number  o-f  Non— stocked 
and  NSO  items  than  the  actual  number  of  items  in  these  two 


management  categories  and  a  substantially  smaller  number  of 


Replenishment /Low  items  than  the  actual  Replenishment /Low 
item  count. 


As  in  previous  groupings,  the  simulation  initial 
conditions  result  in  a  large  degree  o-f  migration  a-fter  the 
■first  -full  year  o-f  demand  has  been  generated.  A-fter  the 
high  initial  migration,  items  tend  to  be  more  stable  in  the 
simulation  than  in  actual  data.  Simulated  category 
stability  percentages  (along  the  diagonal  in  pages  D.96  - 
D. 105)  are  higher  than  actual  category  stability  percentages 
in  almost  every  case. 

These  results  emphasize  how  di-f-ferent  item  groupings 
can  result  in  entirely  di-f-ferent  simulation  results.  In 
contrast  to  the  -first  -four  item  groupings,  the  -final 
grouping  resulted  in  relatively  stable  demand  measures. 
However,  simulated  migration  is,  -for  the  most  part, 
signi-f icantly  lower  than  actual  migration. 

Migration  Comparison  Across  Groupings 

A  comparison  o-f  how  well  migration  is  modeled  using  the 
five  groupings  is  difficult  because  of  the  dependency  of 
migration  results  on  the  simulated  demand  value.  Simulated 
demand  value  is  high  for  all  five  groupings.  In  the  first 
four  groupings,  high  demand  value  results  in  migration 
towards  the  higher  demand  value  categories.  However,  a 
relative  comparison  of  the  five  groupings  can  be  made  by 
using  the  "squared  difference”  calculation  included  with  the 
simulated  migration  results  for  each  quarter.  Table  5.15 


contains  this  comparison  of  the  five  item  groupings. 

Table  5. 15 

Comparison  of  Simulated  Item  Migration  Across  Groupings 


Grouping  Number 


Quarter 

1 

2 

3 

4 

5 

82-4 

1 . 5754 

0.3653 

O. 3253 

0.5962 

0. 8625 

83-1 

0.2743 

0.2239 

0.2327 

0.2262 

0.2339 

83-2 

0. 1150 

0.0372 

O. 0386 

0.0410 

0.0289 

83-3 

O. 0983 

0. 0766 

0. 0939 

0.0614 

0.0601 

83-4 

0.5237 

0. 1303 

0.2060 

0. 1004 

0.0819 

84-1 

0.2057 

0.0647 

0.0701 

0.0749 

0.0502 

84-2 

0.2002 

0.0849 

0. 0900 

0.0926 

0.0648 

84-3 

0. 1324 

0.0970 

O. 0936 

0.0943 

0.0559 

84-4 

0.0648 

0.0518 

0.0419 

0.0396 

0.0410 

85-1 

0.0878 

0.0836 

0.0732 

0.0534 

0.0497 

85-2 

0. 1302 

0.0758 

0.0803 

0.0839 

0.  0588 

Simulated  migration  in  the  first  quarter  (82-4)  does 
not  correspond  to  actual  migration.  A  large  number  of  items 
migrate  from  NSO  to  Replenishment  categories  and  from 
Replenishment  categories  to  NSO.  Two  possible  reasons  for 
this  large  simulated  migration  are  missing  inter — arrival 
observations  and  simulation  start-up  conditions.  Missing 
i nter— arr i val  observations  are  due  to  missing  quarters  of 
data.  Of  the  thirteen  quarters  in  the  data  analysis  period, 
only  nine  contain  complete  data.  Quarters  with  incomplete 
data  are  not  used.  The  four  quarters  with  missing  data  are 
interspersed  among  the  good  quarters  causing  many 
inter-arrival  observations  to  be  lost.  The  loss  is  more 
significant  for  low  frequency  items,  many  of  which  are 
categorized  as  NSO  items.  Simulation  initial  conditions 
also  affect  migration  in  the  first  quarter.  Initial 


smoothing  values,  smoothing  -factors,  and  initial 
inter — arrival  generation  all  a-f-fect  simulated  item  migration 
a-fter  the  -first  -full  year  of  demand  has  been  generated. 
Decreasing  values  for  each  of  the  four  item  groupings  in  the 
first  three  quarters  of  the  simulation  point  to  initial 
conditions  as  the  major  cause  of  high  simulated  migration  in 
these  quarters. 

High  values  for  each  grouping  in  quarter  83—4  are  the 
result  of  the  high  initial  migration  from  NSO  to  the 
Replenishment  categories.  Once  an  item  migrates  up  to 
Replenishment  status  it  cannot  migrate  back  down  for  one 
full  year.  Many  of  the  items  which  migrated  up  initially  do 
not  maintain  the  necessary  levels  of  demand  frequency, 
quantity,  and  value  to  remain  as  Replenishment  items. 
However,  these  items  are  not  allowed  to  migrate  back  down 
until  one  full  year  has  passed.  The  build-up  of  items 
waiting  to  migrate  back  down  results  in  the  high  percentages 
reported  for  quarter  83—4  in  each  item  grouping. 

The  item  stability  plots  for  the  five  item  groupings 
<see  pages  D.22,  D.43,  D.64,  D.85,  and  D. 106)  show 
reasonably  close  correspondence  between  actual  and  simulated 
item  stability.  In  all  five  groupings,  simulated  stability 
in  the  same  category  for  the  entire  simulation  period  is 
higher  than  actual  item  stability.  Migration  volatility 
plots  for  the  five  item  groupings  <see  pages  D.23,  D.44, 
D.65,  D.86,  and  D. 107)  show  the  number  of  simulated 


migrations  o-f  one  category  is  smaller  than  the  actual  number 
o-f  migrations  o-f  one  category.  The  number  o-f  simulated 
migrations  o-f  two  and  three  categories  are  larger  than  the 
actual  number  o-f  migrations  o-f  two  and  three  categories.. 
However,  -for  groupings  -four  and  -five,  the  di-f -ferences 
between  the  number  o-f  simulated  migrations  o-f  two  or  more 
categories  and  the  number  o-f  actual  migrations  of  two  or 
more  categories  are  small.  The  differences  in  the  number  of 
stable  items  and  in  the  number  of  migrations  of  one  category 
are  partially  due  to  the  lack  of  simulated  migrations  from 
NSO  to  Non-stocked  and  vice  versa. 

Summary 

This  chapter  gave  data  collection,  distribution 
fitting,  and  simulation  results  for  the  five  item  groupings 
which  were  investigated.  Most  of  the  empirical 
distributions  were  not  modeled  using  theoretical 
distributions  due  to  the  non— random  tendencies  seen  in  the 
empirical  distribution  plots.  Simulation  results  were  very 
dependent  on  the  item  characteristics  used  to  define  the 
groupings.  Results  for  the  final  grouping  did  show  a 
reasonable  correspondence  to  actual  demand  data.  However, 
simulated  migrations  after  the  first  full  year  of  the 
simulation  were  high  compared  to  actual  migrations  and 
simulated  migrations  in  later  quarters  of  the  simulation  run 
were  lower  than  actual  migrations. 


The  next  chapter  summarizes  the  research,  provides 


conclusions  based  on  the  analysis  of  a  limited  number  of 
i cem  groupings  and  gives  recommendations  for  future 
efforts. 
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VI.  SUMMARY.  CONCLUSIONS.  AND  RECOMMENDATIONS 

The  present  simulation  model  in  use  at  DESC  does  not 
consider  item  migration.  The  distributions  used  to  model 
demand  -for  individual  items  do  not  change  over  time.  As  a 
result,  items  remain  in  the  same  category  inde'f ini tely.  In 
reality,  DESC  inventory  item  demand  patterns  change  over 
time.  The  system  is  dynamic.  However,  the  model  used  to 
evaluate  the  system  assumes  a  static  situation.  As  a 
result,  conclusions  drawn  -from  analyses  using  the  current 
simulation  are  suspect.  The  model  needs  to  represent  the 
dynamics  o-f  changing  item  demand  patterns  and  item 
migration,  especially  when  simulating  the  system  over 
extended  periods. 

Summary 

The  purpose  o-f  this  thesis  was  to  improve  the  DESC 
inventory  policy  simulation  model  by  developing  a  technique 
to  model  item  migration,  changes  in  item  demand  and 
management  categories.  The  approach  taken  modeled  demand 
from  distributions  created  by  grouping  items  rather  than 
from  individual  demand  distributions.  Items  were  grouped 
according  to  characteristics  such  as  demand  frequency  and 
price.  Item  demand  patterns  change  by  allowing  the  item's 
input  distributions  to  change.  This  approach  provides  a 
representation  of  the  actual  reasons  for  item  migration. 


Historical  data  for  a  sample  of  inventory  items  were 
collected  from  two  DESC  databases.  These  data  provided  item 


characteristics;  empirical  requisition  size,  daily  demand, 
and  requisition  inter — arrival  distributions;  and  actual 
demand  and  migration  data  for  comparison  to  simulation 
results. 

The  historical  database  covered  almost  seven  years  of 
data  for  the  item  sample.  The  first  thirteen  quarters  were 
used  to  develop  item  characteristics,  define  item  groupings, 
and  provide  detailed  requisition  size  and  frequency  data  for 
the  empirical  distributions.  The  last  fourteen  quarters  of 
data  were  used  to  compare  against  simulation  results. 

Goodness-of-f i t  tests  were  done  on  the  group  empirical 
distributions  for  a  number  of  theoretical  distributions. 

The  theoretical  distributions  were  evaluated  using 
chi-square  test  statistics  and  on  how  well  they  represented 
extreme  values.  Distributions  resulting  from  the 
goodness-of-f it  testing  process  were  used  to  simulate 
inventory  item  demand  and  migration. 

Simulation  results  were  evaluated  against  actual  DESC 
demand  and  migration  data  for  the  item  sample.  Demand 
comparisons  included  requisition  frequency,  demand  quantity, 
and  demand  value.  Migration  comparisons  included  the 
percent  of  migration  from  a  given  demand  category  to  the 
other  categories,  item  stability,  and  the  volatility  of 
migrations. 

Conclusions 

The  item  groupings  which  were  evaluated  were  based  upon 


■four  item  character! sti cb:  denand  category,  item  price, 
annual  demand  frequency,  and  average  requisition  size.  The 
empirical  demand  distributions  for  these  groupings  showed 
non-random  tendencies  and  extreme  values  which  could  not  be 
modeled  using  theoretical  distributions.  Simulation  results 
showed  that  using  demand  distribution  based  on  item  groups 
did  result  in  simulated  item  migration.  However,  the 
simulated  item  migration  did  not  compare  well  with  actual 
migration  for  the  item  sample.  Difficulties  were 
encountered  in  evaluating  the  item  groupings  because  of  the 
dependencies  between  simulated  demand  and  simulated 
migration.  For  instance,  when  the  demand  distributions 
result  in  high  migration  into  certain  categories,  the 
resulting  change  in  item  demand  can  lead  to  even  greater 
migration. 

Empirical  requisition  size  and  daily  demand 
distributions  for  the  item  groups  showed  non-random 
tendencies.  These  distributions  had  high  probabilities 
associated  with  non-ad Jacent  values  such  as  5,  10,  20,  and 
50.  Modeling  these  empirical  distributions  using  the  common 
theoretical  distributions  would  smooth  out  the 
irregularities  and  results  in  a  loss  of  information. 

Whether  or  not  this  information  loss  would  affect  key 
simulation  results  is  unclear  and  needs  to  be  examined  in 
future  efforts. 

The  migration  resulting  from  simulated  demand  for  the 


sample  of  items  did  not  accurately  model  actual  item 
migration.  The  probabilities  of  migration  into  some 
categories  were  higher  than  others.  The  number  of  items  in 
each  demand  category  by  the  end  of  the  simulation  was 
different  than  actual  demand  category  item  counts.  For 
instance,  for  the  first  item  grouping,  simulated  demand  and 
migration  resulted  in  over  twice  as  many  Replenishment/High 
2  items  at  the  end  of  the  simulation  period  as  there  were  in 
the  actual  data.  Items  had  a  higher  probability  of  moving 
to  either  high  or  low  demand  categories  in  the  simulated 
migration  figures  than  in  the  actual  sample  migration.  In 
addition,  there  was  a  higher  probability  of  item  stability 
in  the  later  quarters  of  simulation  results. 

The  dependency  between  simulated  demand  and  simulated 
migration  produced  a  dynamic  modeling  environment. 
Incorrectly  specified  distributions  resulted  in  migration 
patterns  which  were  not  representative  of  actual  migration. 
Incorrect  migration  patterns  resulted  in  incorrect  demand 
which  caused  further  migration. 

The  technique  employed  in  this  thesis  required  an  item 
grouping  be  specified.  Simulation  results  were  sensitive  to 
the  item  character i sti cs  used  to  define  the  item  groups. 

This  sensitivity  coupled  with  the  dependencies  between  item 
demand  and  item  migration  made  it  difficult  to  determine  a 
set  of  item  characteristics  and  the  associated  item  groups 
which  would  provide  a  good  representation  of  item  demand  and 


migration. 

Recommendat ions 

This  analysis  has  resulted  in  a  better  understanding  of 
inventory  item  demand  distributions  and  the  affects  of  using 
these  demand  distributions  to  model  migration.  However,  the 
technique  employed  in  this  research  did  not  provide  a 
mechanism  to  control  migration.  Item  migration  resulting 
from  demand  generated  in  the  simulation  model  should  be 
controlled  at  levels  specified  by  the  user.  Controlling 
migration  would  eliminate  the  problems  caused  by  the 
dependencies  between  simulated  demand  and  simulated 
migration.  Controlling  migration  would  also  allow 
sensitivity  analyses  to  be  performed  on  the  affects  of 
different  levels  of  item  migration. 

One  way  in  which  migration  could  be  controlled  is  by 
specifying  constraints  on  the  percent  of  items  migrating 
from  a  given  management  category  into  the  other  categories. 

A  transition  matrix,  like  the  one  used  by  Kirchoff  and 
Hobson  in  their  research  into  modeling  migration  using  a 
Harkov  chain,  could  be  used  as  the  migration  control 
mechani sm. 

Given  a  migration  control  mechanism,  other  item 
characteristics  should  be  evaluated  to  determine  a  set  of 
characteristics  and  the  associated  item  groups  which  will 
provide  a  good  representation  of  actual  demand.  Demand 
based  characteristics  such  as  demand  frequency  and  average 


requisition  size  seem  to  be  the  most  promising.  In 
addition,  an  item  stability  measure  based  on  demand 
char acteri sics  such  as  the  standard  deviation  o-f  requisition 
size  observations  could  provide  more  representative 
simulation  results. 

Work  is  also  needed  in  the  area  of  choosing  the  item 
sample.  Problems  associated  with  simulating  demand  and 
migration  for  a  stratified  item  sample  could  be  investigated 
further.  Simulation  results  from  a  random  item  sample  could 
be  compared  against  the  results  from  the  stratified  sample 
used  in  this  research. 

Further  research  into  these  areas  will  improve  DESC 
simulation  analysis.  Better  simulation  analysis  will  aid 
policy  making  and  impravs  system  evaluation  in  a  very  large 
and  complex  inventory  system. 
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Appendix  A 


Data  File  Descriptions 

This  appendix  contains  descriptions  o-f  the  original 
tape  -files  trans-ferred  from  DESC  and  the  working  -files  used 
in  the  analysis.  Three  files  were  transferred  from  DESC  for 
use  on  the  AFIT  VAX  11—785/VMS  computer  system.  These  are 
the  files  resulting  from  the  sample  item  data  collection 
effort  described  in  Chapter  III.  The  first  file  contains 
799,388  requisitions.  Each  record  of  this  file  contains 
data  for  one  requisition.  Record  content  is  given  in  Table 
A. 1.  Tape  format  is  26  byte  fixed  length  records  and  26,000 
byte  fixed  length  blocks.  Tape  density  is  1,600  bits  per 
inch  (BP I ) . 

Table  A. 1 

Requisition  History  File  Description 


Data  Element 

Starting 

Position 

Ending 

Position 

Length 

Format 

Item  Stock  Number  (ISN) 

1 

13 

13 

Federal  Stock  Class  (FSC)  1 

4 

4 

14 

Nato  Designator 

5 

6 

2 

12 

National  Stock  Number 

7 

13 

7 

17 

Requisition  Quantity 

14 

18 

5 

15 

Requisition  Type 

19 

19 

1 

11 

Requisition  Priority 

20 

21 

2 

12 

Date  of  Requisition 

22 

26 

5 

15 

The  second  file  transferred  from  DESC  spans  two  tape 
volumes.  This  fils  contains  Fractionation  data  for  the 
sample  items  during  the  data  analysis  period.  Each  record 


contains  quarterly  data  -for  a  single  item.  Record  content 
is  given  in  Table  A.  2.  Quarter  number  identi-fies  the  data 
period.  Quarters  are  numbered  sequentially  with  January 
through  March  o-f  1978  being  number  one.  The  maximum  quarter 
number  entry  on  this  tape  is  16  (October  through  December  o-f 
1981).  A  special  entry  for  each  item  is  included  on  this 
tape.  These  40,909  entries  identify  the  sample  ISNs.  Each 
entry  contains  zeros  for  each  data  element  after  the  ISN. 
Tape  format  is  96  byte  fixed  length  records  and  28,800  byte 
fixed  length  blocks.  Tape  density  is  1,600  BPI. 

Table  A. 2 


Fractionation  Data  File  Description 


Data  Element 

Start 

End 

Length 

Format 

Item  Stock  Number 

1 

13 

13 

113 

Supply  Status  Code  (SSC) 

14 

14 

1 

A1 

Very  Important  Program  Code 

15 

15 

1 

A1 

Age  of  Item 

16 

16 

1 

A1 

Item  Category  Code 

17 

17 

1 

A1 

Der.iwtiid  Value  Code 

18 

IS 

1 

A1 

Safety  Level  Code 

19 

19 

1 

A1 

Unit  Price 

20 

29 

10 

110 

Date  Management  was  Assumed 

30 

34 

5 

15 

Date  of  Last  Demand 

35 

39 

5 

15 

Annual  Demand  Quantity 

40 

49 

10 

110 

QFD  (Established  Item) 

50 

59 

10 

110 

QFD  (New  Item) 

60 

69 

10 

110 

Annual  Demand  Frequency 

70 

79 

10 

no 

Future  SSC 

80 

80 

1 

A1 

Non-stock  Code 

81 

81 

1 

A1 

Weapon  System  Code 

82 

82 

1 

A1 

Unit  of  Issue 

83 

84 

2 

A2 

Family  FSN  Count 

85 

94 

10 

no 

Quarter  Number 

95 

96 

2 

12 

The  third  file  transferred  from  DE5C  also  spans  two 
tape  volumes.  This  file  contains  Fractionation  data  for  the 


simulation  period  (from  January  through  March  of  1982  up  to 


April  through  June  of  1985).  The  record  contents,  tape 
format,  and  tape  density  are  the  same  as  for  the  data 
analysis  period  Fractionation  file.  Quarter  numbers  for 
this  file  range  from  17  to  30. 

Six  working  files  were  created  from  the  three  data  sets 
described  above.  Unformatted  input  and  output  is  used  in 
the  working  files  to  save  space.  The  first  file 
(SAMPLE.DAT)  contains  the  full  ISN  for  each  item  in  the 
sample.  The  records  are  accessed  sequentially  in  ascending 
ISN  order.  The  first  two  bytes  of  each  record  are  the  Item 
FSC  (Integer  »  2) ,  the  next  byte  is  the  Nato  Designator 
(Integer  «  1),  and  the  last  four  bytes  are  the  National 
Stock  Number  (Integer  *4). 

The  second  working  file  (NSNALL. ID)  contains  file 
.ontrol  information  for  reading  both  the  Requisition  History 
and  Fractionation  data  working  files.  In  addition,  this 
file  contains  item  characteristic  data  for  July  through 
September  of  1981.  Record  content  is  given  in  Table  A. 3. 

The  records  in  this  file  contain  data  for  the  ISN  on  the 
corresponding  record  of  SAMPLE.DAT. 
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Table  A. 3 


Control  File  Record  Contents 


Data  Element 

Start 

End  Length 

Type 

Federal  Stock  Class 

1 

1 

1 

1*1 

Number  ot  Requisitions  (Total) 

2 

3 

2 

1*2 

Number  ot  Fractionation  Entries 

4 

4 

1 

1*1 

(Data  Analysis  Period  File) 

Number  ot  Fractionation  Entries 

5 

5 

1 

I*l 

(Simulation  Period  Fi.le) 

Demand  Category  (81-3) 

6 

6 

1 

1*1 

Number  ot  Requisitions  (81-3) 

7 

8 

2 

1*2 

Max  Requisition  Quantity  (81—3) 

9 

12 

4 

1*4 

Avg  Requisition  Quantity  (81—3) 

13 

16 

4 

R*4 

Avg  Requisition  Priority  (81-3) 

17 

20 

4 

R*4 

Avg  Requisition  Type  (81-3) 

21 

24 

4 

R*4 

Demand  Category  Stability  Factor 

25 

25 

1 

1*1 

Item  Price  (81-3) 

26 

29 

4 

R*4 

Annual  Demand  Quantity 

30 

33 

4 

1*4 

The  third  working  tile  (CATS! 

.DAT) 

contains 

demand 

category  codes  tor  the  sample  items.  Again,  the 

records  ot 

this  -file  contain  data  tor  the  ISN  on  the  corresponding 
record  ot  SAt1PLE.DAT.  Record  contents  are  the  12  demand 
category  codes  tor  the  item,  one  tor  each  quarter  in  the 
data  analysis  period  (except  April  through  June  ot  1980, 
which  is  missing).  Each  demand  category  code  is  a  1-byte 
integer  variable. 

The  tourth  working  tile  <CAT85.DAT)  contains  14  demand 
category  codes,  one  tor  each  quarter  in  the  simulation 
period.  File  tormat  is  the  same  as  that  tor  CAT81.DAT. 

The  titth  working  tile  (RQNNUM.DAT)  contains  the  actual 
requisition  history  data.  Record  content  is  given  in  Table 
A. 4.  This  tile  resides  on  magnetic  tape  (AFIT  Tape  #  422) 
and  is  processed  sequentially.  The  RQNNUM.DAT  tile  is  used 


in  conjunction  with  the  NSNALL.  ID  -file.  The  second  data 
element  for  each  item  on  NSNALL. ID  is  a  count  of  the  number 
of  requisitions  for  that  item.  The  requisitions  are  read 
from  RQNNUIi.DAT.  If  the  requisition  count  is  zero,  no 
requisitions  were  collected  for  the  item. 

Table  A. 4 

Requisition  History  Working  File  Description 

Starting  Ending 

Data  Element  Position  Position  Length  Format 

Requisition  Quantity  1  4  4  I'»4 

Requisition  Type  S  SI  I-sl 

Requisition  Priority  h  6  1  l-sl 

Date  of  Requisition  7  8  2  I'»2 

The  final  working  file  (NEWFSl.DAT)  contains 
Fractionation  data.  This  file  has  four  records  for  each 
sample  item  with  a  positive  Fractionation  data  count 
(element  three  of  the  NSNALL. ID  file).  The  first  record 
contains  three  1-byte  integer  variables.  The  value  of  these 
variables  determines  how  the  next  three  records  will  be 
read.  A  value  of  one  means  read  nine  1-byte  values,  two 
means  read  nine  2-byte  values,  and  three  means  read  nine 
4-byte  values.  This  organization  saves  disk  space  by  using 
the  minimum  size  storage  possible  for  the  given  data.  The 
four  records  are  shown  in  Table  A. 5.  The  nine  values  in 
records  two,  three,  and  four  represent  the  corresponding 
item  characteristic  in  each  quarter  for  which  both 
Requisition  History  and  Fractionation  data  are  available. 


M  M 


Table  A. 5 


Fractionation  Data  Working  File  Description 

Record  #  Data  Description 

1  Variable  Size  Identifiers  for  Next  3  Records 

Annual  Demand  Frequency  Values 
Annual  Demand  Quantity  Values 
Item  Prices 


Appendix  B 


Item  Characteristic  Distributions 

This  appendix  contains  distribution  plots  for  the 
eleven  item  characteristics  used  in  grouping  the  OESC 
inventory  items.  The  data  for  each  plot  is  developed  by 
first  creating  a  40,909  element  array  containing  the  item 
characteristic  for  each  item.  The  array  is  sorted  in 
ascending  order  and  every  30th  point  is  retrieved  and  used 
in  the  plot.  Item  characteristic  levels  are  given  on  the 
horizontal  axis  and  the  cumulative  probabilities  associated 
with  the  item  characteri si  tic  levels  are  plotted  on  the 


vertical  axis 


Appendix  C 


FORTRAN  Prograffl  Source  Code 

This  appendix  contains  the  FORTRAN  source  code  -for  the 
four  main  programs  used  in  testing  item  groupings.  The 
first  program  listing  gives  the  source  for  the  grouping 
definition  program,  the  second  gives  the  source  for  the  data 
collection  program,  the  third  gives  the  source  for  the 
distribution  fitting  program,  and  the  final  program  listing 
gives  the  source  for  the  simulation  program. 


[_J  C.J  U)  CJ  rji  tJ  r..j»  CJ  LJ  (J  rj  iJ  r^j  f  >  r.j  Cj  r_)  CJ  M  O  rj 


bRCUPING  jcFINITICN  PROGRAM  SOURCE  CODE 


PROGRAM  3RPINP 

PROGRAM  TO  CREATE  THE  GROUPINGS  FOR  FITTING  AND 
SIMULATING  DEMAND  FOR  THE  DESC  ITEM  SAMPLE 

POSSIBLE  GROUPINGS  ARE: 

1)  ANNUAL  DEMAND  FREQUENCY 

2>  ITEM  CATEGORY  (N-S,  NSO.  RL,  RM.  RHl,  RH2) 

3)  MAXIMUM  RON  SIZE 

4)  AVG  RQN  SIZE 

5)  DEMAND  STABILITY  (#  OF  CONSECUTIVE  QUARTERS  IN 
CURRENT  CATEGORY; 

6)  AVG  PRIORITY 

7)  AVG  FMS  CODE 
a)  ITEM  PRICE 

9)  ANNUAL  DEMAND  QUANTITY 

10)  FSC  CODE 

11)  ANNUAL  DEMAND  VALUE 

VARIABLE  DEFINITIONS; 

NAMES(l-ll)  -  GROUPING  VARIABLE  NAMES 
NTTL  -  ONE  LINE  TITLE  DESCRIBING  THIS  SIMULATION  RUN 
!5R0UP(1-H)  -  GROUPING  VARIABLES  FOR  GROUPS  1  -  11 
XLEVEL  ( 100. 1 1 )  -  UP  TO  100  CATEGORY  CUTOFF  POINTS  FOR 
GROUPS  1-11 

IGRP  -  'HE  NUMBER  OF  GROUPING  CATEGORIES 
ITGRF  -  THE  TOTAL  NUMBER:  OF  GROUPINGS 
ILEVEL 1-1 1  ;  -  NUMBER  OF  LEVELS  WITHIN  GROUPS  1-11 
BLEVEL '■  1  1 ,  1000;  -  GROUPING  LEVEL  ID  S  FDR  EACH  OF  ITGRF 
GROUPINGS 

X  VALJE  i  -  INPUT  VARIABLE  BUPPER  USED  IN  CNV:^ 

routine 

IFRSTD  -  FIRS'  DATE  FOR  WHICH  DATm  WiLL  BE  UC'ULE;-TED 

IMPLICIT  INTEGER  *4  iI.K.M;,  INTEGER  ♦-  iJ'.  B'-'E  -Bi 
IMPLiUlT  CHmR-CTER  N),  uDGICAl  L' 

U  D  M  M  0  N  /  G  R  u  U  K  '  I  G  P  0  U  P  '  1  1  ■'  .  X  L  a E  L  :  1  W  .  1  1  '  .  I  b  h'  F  .  .  L  a  V  E 1  1  .  I  '  I 
DI.1ENSIGN  LVALUE  -lO,  .  I  WORK  .11).  BGRQUP  ,  1 1  ,  <  I'E;-1 '  1  1 
DIMEMSIGN  BLE  VEL  1  1 .1000;  .  r,  (  1 1 ) 

C  H  A  R  A  C  T  E  R  ♦  Z  5  N  A  M  E  5  ( 1 1  ; 

CHARACTER  *30  N  3  J  F . N  T  T  L 

DATA  NAMES/  DEMAND  FREQUEMC;  .  ITEM  CATEGORY  . 

+  MAX  RQN  SIZE  .  AVG  RQN  SIZE  .  DEMAND  STABILITY  . 

AVG  PRIORITY  .  AVG  FMS  CODE  .  ITEM  PRICE  . 

+  'ANNUAL  DEMAND  QUANTITY  ,'FSC  CODE  . 

*  ANNUAL  DEMAND  VALUE  - 
IGRP  =  0 


tLJ  CJ 


GROUPING  DEFINITION  PROGRAM  SOURCE  CODE 


C  OPEN  THE  OUTPUT  FILES  FOR  THIS  PROGRAM 
C 

QPENd ,FILE= 'GRPDEF. SIM ' ,STATUS=  ’NEW  ' ) 

DPEN(2,FILE= 'GRPID.SIM ' ,STATUS=  'NEW  ' ) 

C 

OBTAIN  THE  USER  INPUTS 
iOO  CONTINUE 

PRINT  ♦,  CREATING  SIMULATION  GROUPINGS: 

PRINT  ♦, 'ENTER  ONE  LINE  TO  IDENTIF'/  THIS  RUN 
READ(».501)  NTTL 
j  U  1  F  Q  R  M  A  T  \  A  8  0  ) 

PRINT  *,  ENTER  THE  STARTING  DATE  FOR  DATA  COLLECTION 
(E.  G.  ,  73274) 

READ^^^,50l,*  NBUF 
CALL  CNVX'y  ( NBUF  ,  X  VALUE  ,  I CNT) 

IFRSTD  =  IFIX  (XVALUE  (1)  ) 

NOW  OBTAIN  THE  GROUPINGS  FROM  THE  USER 

PRINT  A  MENU  OF  THE  POSSIBLE  GROUPINGS 

COO  CONTINUE 

PRINT  *.THE  AVAILABLE  GROUPING  VARIABLES  ARE: 

DO  210  I  =  :  .  1 1 

WRITE(*.S01;  I,NAMES(I) 
sO!  format;'  .12.  )  ,A25/ 

210  CONTINUE 
CONTINUE 

-RINT  ♦.  WHAT  IS  THE  GROUPING  VARIABLE'  v  '0  OU!'* 

R  c  A  L,' ^  .  5  'j  1 NBUF 
A  L  -  L  '■J  'v  X  i  'NBUF.  'V  A  L  U  c  .  I  V  A  L  b  > 

I A  F  =  I  F  I  i  X A  L  J  E  1  )  : 

;-;:vAR  ...t.  i  .or.  ivar  .gt.  ;■  tmen 

I  F  ,  I  A  R  .  E  u  .  -i)  GO  '0  TOO 

=  R:n'  ♦.  ♦♦BAD  GROUP  NU'«l&ER  CNl^  1  -  .i  APE  =TSS: 
GO  *0  CCv 


IGPGjF  IGPP  =  I'VAp 
.  -  E  '■  E  ^  .  I  G  F  P 

rPINT  ♦.  ENTER  UP  TO  l-jO  LEVELS  FOR  .HI;  VARIaBLc. 
-PINT  ♦.  'EACH  LEVEL  CORRESPONDS  TO  AN  'JF^’ER  VALUE 
='=I-iT  ♦.  FOR  'HE  DATA  WITHIN  THE  LE'VE'_  ^ 

PR  IN'  ♦.  i  ENTER  A  SINGLE  -PPP  TO  SUIT) 

CTO  CONTI  U  E 
p  F  ;  N ''  ♦  .  ' 

READ,-.5vl’  NBUF 

call  CNVXy  ^NBUF. xVALCE. IVAlS) 


.• 


*  .*■  %> 


■ 


SROL'PIiMG  DEFINITION  f’RCGRAM  GDURCE 


40 

00 


IFilVALS  .EQ.  0)  GO  TO  ZTO 
IFUVALUEd)  .EQ.  -999)  GO  TO  200 
DC  240  I  =  1,  IVAL3 

ILEVELilGRP)  =  ILEVELdGRP)  *  1 
XLEVELdLEVELdGRP)  ,IGRP)  =  XVALUEd) 
CONTINUE 
GO  TO  230 
CONTINUE 


i^RITE  OUT  THE  GROUP  DEFINITION  FILE  GRPDEF.3I 
FIRST  OUTPUT  THE  RUN  TITLE  'NTTL 


0  I 


PRINT  ♦,  WRITING  THE  GROUP  DEFINITIONS  TO  >GRP 
WRITEd.lOn  NTTL 
FORMAT (IX, AGO ) 


NOW  OUTPUT  THE  FIRST  DATE  FOR  DATA  COLLECTION 


SI 


WRlTEd,l6l)  IFRSTD 
FGRMATdS) 


OUTPUT  THE  TOTAL  NUMBER  OF  GROUPING  VARIABLES 


102  I  GRP 


FORMAT  14) 

DO  310  I  =  1 .  IGRP 


OUTPUT  GROUPING  VARIABLE  NUMBER  FOR  GROUPING 
#  OF  LEVELS  FOR  GROUPING  I 


WRdE  ;  ;  .  l->3'i  I  GROUP  d  ;  .  I  LEVEL  ;  I ' 
FORMAT ,214; 


JL'TPuT  UPPER  VALUEl  -OR  EACH  LE'.’EL  0^"  'HIS 
GROUPING 


DO  320  1  =  1.  ILEvELd 
write;,! >4 '  ‘  ^SVEL  > 

FORMAT (F. 2. 4) 

CONTINUE 
CONTINUE 
CLOSEd  ; 


NOW  OUTPUT  THE  GROUP  ID  FILE  3RPID.5IM 


GROUPING  definition  PROGRAM  SOURCE  CODE 


PRINT  ♦.'NOW  WRITING  THE  GROUP  ID  PILE  t GRP  ID. SIM) 

IFlIGRP  .EQ.  1)  THEN 

WRITE(2,:01)  (kl  .Kl  =  l  ,K(1) ) 

F0RMAT(I4) 

ELSEIFiIGRP  .EQ.  2)  THEN 

WRITE  (2.202)  (  ( K 1  ,  .‘■;2 ,  K2=  1 ,  K  (2)  )  ,K1  =  1  ,K(1;  / 

F0RMAT(2I4) 

ELSEIFdGRP  .EQ.  O  THEN 

W  R  I T  E  (  2 . 2  0  3  )  i  (  (  K 1  ,  K  2  ,  K  3  .  K  3  =  1  .  K  1 3 ')  )  . )  2  =  1  ,  (  ■.  2  .  L  1  =  1  .  i\  i  1  )  ' 

FORMAT (314) 

ELSEIFilGRP  .EQ.  4)  THEN 

WRITE  (2.204)  {  i  .  1  .K2,K3.K4.K4=1  .K  ;4i  :  . 

‘  K  3  =  1  .  K  .  3 )  )  ,  K  2  =  1  ,  K  2 )  J  .  1  =  1  .  K  ■.  1  <  ; 

-QRMAT (414) 

S^GEIF'.  IGPP  .EG.  3;  THEN 

WRITE(2.20!.  ''  ( d  .  K2  ,  r  3 .  .  f  3  .  1 .  3;  . 

M=;  .;  :  4  :  .K  ;3  '  )  .(<2=1  .  K  (  2  )  )  .  (  I  =  !  .  f.  i  I  •  ) 

'FORMAT  514; 

sLGEIFiIGRP  .EO.  3/  THEN 

WR  I  TE  (  2 . 206  ;  (  (  !  ;  (  K  I  .  K2  ,  K:3  .  L4  ,  K5  ,  K6  .  K6=  I  ,  K  ( 6  )  )  . 

■  R5=l  ,K  (5) )  .K4=l .K (4) )  .K3=l .K (3) )  .K2=l  .K(2' )  .)a  =  l  .K  (  1  )  ) 
FORMAT (614) 

ELSEIFdGRP  .EQ.  "■  THEN 

WRITE  (2, 207)  id'  s  •  dd  .  K2  .  f;  3  .  K4  .  f  5  .  r  s  .  )■  7  . 

;d  =  I  .;  .  ■  i  -  .  3  =  1  .  e  I  •  .r5=!  .:■■(  d)  i  .r.4=;  .  )■  :  4  '  •  . 

•  3  =  1. :,d  .K2=1.K  :2;  ;  .11  =  1. i  il;  ) 

"CFMA’'  d’lW; 

E^EEIF  I3RF  .S2.  3i  ’’HEN 

;<R  I’E  ■  2.208.  .r2.«  3.)  4  . ;  ;  .  s  .  .  i  -  . .  ?  . 

’•  ■■  3=  :  ;9.  .r'  =  l.M”)..)6  =  l.)d5;;. 

“3=1. :  ,3);.0  4=  :.r.4;;.  3=1.:  3':.;:2=..  2  .  .  =  ,.: 

PCFPdr  214. 

E.EEI-  IGPF  .22.  -■  *-E'i 


,  S  i  ^  ^  P 


">=1 .)  p  ■.19  =  1 


.  ;  *•  =  1  .  r'  .  4  ' 


5RuUPI:J5  DEFINITIDN  -ROERAM  5GURCE  EjDE 


ENDIF 

■MOW  READ  BACK  IN  THE  LEVELS  FOR  EACH  GRCUP  30  'HAT 
BE  WRITTEN  USING  BYTE  SIZE  VARIABLES  TO  SAVE  SPACE 

REWIND  2 
ITGRP  =  1 

DO  410  !  =  1.  I  GRP 

ITGRP  =  ITGRP  »  ILEVELvI) 

CONTINUE 

IF',  ITGRP  .GT.  lOOOi  THEN 

PRINT  ♦.  *-»ERROR  -  riA:<  AL.OWABLE  NUMBER  OF  GROUPS 
PRINT  ♦.  /OU  HAVE  INPUT  TOD  MANY  = 

STOP 

ENDIF 

DO  420  1=1.  ITGRP 

READ (2,212)  ( K ( 1 1 ) . 1 1  =  I , I  GRP ) 

DO  430  II  =  1,  IGRP 
BLEVELdl.I)  =  K(II) 

CONTINUE 

CONTINUE 

CL0SE(2,3TATUS='DEL£TE') 

0PEN(2.FILE='QRPID.3IM'  .3TATU£=  NEW  .FQRM=''JNP0RMAT 
ACCE£S=  SEQUENTIAL  ; 

DO  -40  1=1.  ITGRP 

HRI'Ed)  'BLEVELdl.I;  .11  =  1. IGRP. 

continue 

CLOSEd; 

■C  t.  .0  S  E  .  1 .) 

STOP 

END 

::  u  3  P  Q  U  T  ..  ''J  £  u  ‘  i  V  A  <  ■  N  3  F  ,  “  V  L  E  «  I 

F  J U  T  I  I'n E  "^0  L  Q N  V  £  P  T  Ah  INPUT  I H A n  t- C  ’ E P  3  J F  *■  E  P  I  'w  _ 

•  P  L.’  n  i  U  A  L'  P  E  ri  L  vM  L  J  E  3 

_HAr, «CT£R  >81;  ^43UF  , 'Jr  “^T 
EHAPAC'EP  :jN'UM  i  30  Y 
3  1 E  .3  5  I  j  N  I  b  ^  L  .  c  -  *-■ 

EriTA  0  ,  :  .  :  .  3  ■  .  4  ,  5  .  -  .  ~  ,  3  .  ^  . 


l/  0  b  u  ~  i  1 

ISTR'J.I.  = 
CONTINUE 
IJNTINUE 


GROUPING  DEFINITION  PROGRAM  SOURCE  CODE 


IFiNBUF!!: I)  .EQ.  ' ,  )  THEN 
NBUF(I:I)  =  ' 

ENDIF 

IF(NBUF(I:I)  .NE.  ')  THEN 
JLEN  =  I 
ENDIF 

0  CONTINUE 
ICNT  =  0 

IFiJLEN  .EQ.  0)  THEN 
GO  TO  999 
ENDIF 

JLEN  =  JLEN  +  1 
LSPACE  =  .TRUE. 

DO  100  1=1.  JLEN 

IF(NBUF(I:I)  .NE.  '  ')  THEN 
IF  (LSPACE)  THEN 
ICNT  =  ICNT  +  1 
ISTR ( 1 , ICNT)  =  I 
ELSE 

IF(NBUF(I: I)  .EQ.  .  )  THEN 
ISTP;(2,ICNT)  =  I 
ENDIF 
ENDIF 

LSPACE  =  .FALSE. 

ELSE 

IF  .NOT.  LSPACE ;  ^HEN 
ISTRC.ICNT)  =1-1 
-  M  DIF 

.SPACE  =  .TRUE. 

ENDIF 

0  CONTINUE 

;■  ICNT  .EC.  0‘  'HEN 
EG  'D  =9° 

ENDI'^ 

DG  CO';  I  =  1.  ICNT 

I.EN  =  ■  IS'F  :. I ■  -  IETF  '  1  .  I  )  ■ 

:  '  I  5TP:  C  .  I  .  EQ  .  'Ill  THEN 


E  N  D  I  - 

NFHT  =  F  .  •  NNUM  ILEN+  1 


NNUN ' IDEC-  1 


j  L'  .  . j  =  1 .  * 

IF -,NFMT  ■  ;  :  J  ■  .EQ.  .AND.  MFMT J  + 1 ;  J  +  1 

NFMTiJiJ)  =  NFI1T(J  +  1:  J  +  1; 

NFMT  ;  J  +  I: J  +  ; .  = 

ENDIF 

CONTIMLE 


DATA  collection  PROGRAM  SOURCE  CODE 


PROGRAM  GRPGET 

GROUP  ALL  RON  DATA  ACCORDING  TO  USER  DEFINED  CATEGORIES 
POSSIBLE  GROUPINGS  ARE; 

1)  ANNUAL  DEMAND  FREQUENCY 

2)  ITEM  CATEGORY  (N-S.  NSO.  RL .  RM,  RHi.  RH2) 

C)  MAXIMUM  RQN  SIZE 

4i  AVG  RQN  SIZE 

5)  DEMAND  STABILITY  i  #  OF  CONSECUTIVE  QUARTERS  IN  CURRENT 
CATEGORY) 

AVG  PRIORITY 
7'  AVG  PMS  CODE 

3)  ITEM  =-RIC£ 

9>  annual  DEMAND  CUANTITV 

10)  F3C  CODE 

11)  ANNUAL  DEMAND  VALUE 

VARIABLE  DEFINITIONS; 

I  PR  I (3,1000) 

(I,J)  -  COUNT  OF  PRIORITY  I  RQNS  FOR  JTM  GROUPING 
(2.J)  -  COUNT  OF  PRIORITY  II  RQNS  FOR  JTH  GROUPING 
(3.J)  -  COUNT  OF  PRIORITY  III  RQNS  FOR  TTh  GROUPING 
I F  M  S  3  .  10  0  0 ) 

1  ,  J )  "  COUNT  OF  NORMAL  RONS  FOR  JTH  GROUPING 
.C.J)  -  COUNT  OF  MAP 'GRANT-AID  RQNS  FOR  JTH  GROUPING 
'T.J)  -  COUNT  OF  FOREIGN  MILITARY  SALES  RQNS  FQR  J’H  GPOUPI 
NAMES'.  1-11)  -  GROUPING  VARIABLE  NAMES 
NTTL  -  ONE  .INE  TITLE  DESCRIBING  THIS  SIMULATION  RIjN 
NERROR ( 1-iO'  -  DESCRIPTIONS  OP  ERROR  COUNT  VARIABLES 
IHPRGR'l-lv  -  EPRGR  COUNTS 

•cRCUR  I'lli  -  GROUPING  VARIABLES  RCR  oRCURS  1  -  11 
■  LE'.EL  I'j'i.'l'  -  1,P  TO  :00  category  CUTOR!^  '^•OIN'i  FOR 
jROUF'S  1  -  11 

jGRP  *  THE  number  of  GROUPING  CATEGORIES 
I’GRR  -  ^HE  TOI'AU  NUMBER  OF  GROUPINGS 
.  L ::  V' E  L  1  -  i  1  '  -  NUMBER  OF  LEVElS  N  I  THIN  o  ROUPS  .  -  11 
BlEVEL  i;.10('O)  -  GROUPING  level  id  S  -or  each  of  I’GRP 
GROUPINGS 

OSEED  -  RhiNCCM  NLMBE.R'  SEED  VALUE  FOR  IMS^  VAPi-TE 
GENERATOR 

IDDMDt 1-100)  -  DAILY  DEMAND  ARRAY 

IBDATE’2,0)  -  STARTING  aND  ENDING  Da/S  PQR  THE  Ti-jREE 
MONTHS  OF  MISSING  DATA  lJUL  T9.  DEC  30. 

AND  NOV  31) 

NSTA'"  3 :  -  CHARACTER  ARRAY  CONTAINING  SAMPLE  SUMMARY 
NAMES  FOR  THE  *HREE  ’VPES  OF  DATA 
NFn^:,  -  DnTA  file  names  for  THE  THREE  TYPES  OF  DATA 

C.  9 


DATA  COLLECTION  PROGRAM  SOURCE  CODE 


JITEM(1-41000)  -  GROUPirJG  FOR  EACH  ITEM  IN  SAMPLE  IN  QTR  9 

IFRSTD  -  FIRST  DATE  FOR  WHICH  DATA  WILL  BE  COLLECTED 

IMPLICIT  INTEGER  *4  (I,K,M),  INTEGER  #2  (J),  BYTE  (B). 

^  LOGICAL  (L),  DOUBLE  PRECISION  (D) 

COMMON/GRQUP/IGROUPdl)  .  XLE  VEL  ( 1 00 , 1 1 )  ,  I  GRP  .  I LE  VEL  ( 1 1)  .ITGRP 
COMMON/ I TEM/BGTR (7500) . IRSIZE(7500) , JRDATE (7500) . ITMCNT. 

^  BCODEl (7500) .BCGDE2(7500) 

CDMM0N/GRPDAT/'IGCNTS(9, 1000)  ,  I  GOBS  ( 3 . 9 . 1 000 ) 

COMMON/ SAVE/ I  SAVE (3,200000) . I3VCNT. iWRT (3,1000)  , IWRQLD  (3, lOO 
I-  ITDAT 

DIMENSION  IDDMDilOO) ,IBDATEt2,4) 

DIMENSION  lERROR(lO) , J I TEM ( 4 1 000 ) ,XPR0B(8) 

DIMENSION  BLEVEL  a  1 .  1000) ,BLEV( 11 .9) ,r:5R0UP' 9) 

DIMENSION  IFDArA(9)  ,JFDATA(9)  ,BFDATA(9)  .  I GDATE  •:  2 . 9  )  ,  BC  AT  (  9  ) 
DIMENSION  XITEM(9,11)  ,BSIZE(3) 

DIMENSION  IFMS(3, 1000) , IPRI (3,1000) 

DIMENSION  IPOSDD(IOOO)  ,  I TOTDD ( 1 000 ) 

DIMENSION  IWQRK(9) , IW0RK2(3,9) 

DIMENSION  IQDAVS(9) , ITGPOS ( 1000) , I TGCNT , 1 000 ) 

CHARACTER  *25  NAMES(ll) 

CHARACTER  *16  NSTAT(3) 

CHARACTER  *3  NSTAT2(3) 

CHARACTER  *35  NERROR  10) 

CHARACTER  *80  NTTL 

DATA  NAMES'  DEMAND  FREQUENCY  ,  ITEM  CATEGORY  . 

^  MAX  RON  SIZE  .  AVG  RON  SIZE  ,  DEMAND  STABILITY  . 


:EM  CATEGORY  . 
DEMAND  stability 


iVG  PR  I  OR  IT'  .  AVG  FMS  CODE',  'ITEM  PRICE 


annual  DEMAND  QJANTIT'y  .'FSC  CODE  .  ANNUAL  DEMAND  vALjE 
DA'A  NERROR/  DEMAND  OUANTITV  LESS  THAN  1  . 

►  FMS  CODE  OUT  OF  RANGE  .  PRIORIT-'  CODE  OUT  OF  RANGE  . 

^  D  A  E  J F  9  (■  fg  j U T  OF  RANGE  .  CONVERTED  D  A ” E  U U  T  ^ F  R i- N G :i 

INTER  ARRIVAL  LESS  THAN  0  .  QUARTER  NUMBER  EQUAL  TO  ZERC 
NO  GROUPING  9CUND  PGR  AN  ITEM  . 

'  INTEPARRIVAL  USED  WITH  BAD  OTPS  . 

'  I^ITERmRR.VhL  SAMPLEo  i-OlT 

,,'ATh  NSTAT/  DAIL'  demand  .  FEOUISI^IGN  bdE  , 

^  I  N  T  E  R  A  R  R  I '/  A  L 

:at;.  netat:  ■  cbs  .  ■  _  r^p  . 

DATA  :GDATE';'4.:c5.36a.455.45c.54o,o39.":o.::i.3c:.9;:.;': 
I-  '9'. llSe. 1133. 1C7T. ID'S. 1369/ 

DhTA  IBDATE/547,577,32C,912,  1uo6, 1'.'96.  l-Xi,*!  .  143 u- 
DATA  jSEED/94:i:9/;.0/ 

INPUT  AND  OUTPUT  PILE  DESCRIPTIONS: 


INPUT  FILES: 


SRFDEF.SIM  -  CONTAINS  GROlPING  DE.tinI'ICN: 


DATA  COLLECTION  PROGRAM  5CLIRCE  CCDE 


UNIT  Z)  'RQNNUM.DAT'  -  CONTAINS  RQN  HISTORY  DATA 
UNIT  4)  GRPID.SIM'  -  CONTAINS  CATEGORY  LEVELS  AND 
SAMPLE  COUNTS  FOR  EACH  OF  ITGRP  GROUPINGS 
UNIT  8)  'CATGl.DAT'  -  ITEM  CATEGORY  DATA 
UNIT  9)  NEWFGl.DAT'  -  FRAC  DATA 
UNIT  10)  NSNALL.ID'  -  ITEM  ID  DATA 

OUTPUT  FILES: 

UNIT  11)  'GRPCDF.3IM'  -  PRIORITY,  FMS,  AND  DAILY  DEMAND 
PROBABILITIES  FOR  EACH  GROUPING 
UNIT  15)  ALL  GROUPED  DATA  IS  WRI'TEN  OUT  USING  THIS  SUFFER 
UNIT  C)  ’ITEMID.SIM'  -  THE  GROUPING  FOR  EACH  ITEM  IN  3TR  9 
UNIT  4)  GRPID.SIM  -  REWRITTEN  TO  ADD  THE  SAMPLE  ITEM 
COUNTS  FOR  EACH  GROUPING  IN  3TR  9 

WRITE '>*,697) 

97  FORMAT (• ICREATING  SIMULATION  GROUPING  DATA  FILES:') 

READ  THE  GROUPING  DEFINITIONS  FOR  THIS  RUN 

OPEN(i,FIL£= 'GRPDEF.SIM' , STATUS= ' OLD ' ) 

REWIND  I 

NTTL  IS  THE  TITLE  FOR  -"HIS  RUN 

R  E  ri  D  )  1  .  5  0  1 )  NTTL 
01  FORMAT ( 1 X . A30) 

WRITEi+.fi93)  NTTL 
=8  -ORMATi 'ORUN  TITLE  =  .A80) 


c  i 


DATA  COLLECTION  PROGRAM  30LRCE  CODE 


o96  FORMAT  ( 'OFIRST  DATE  FDR  DATA  COLLECTION  =  MS. 

+  ■  JULIAN  EQUIVALENT  =  ,15) 

READ  THE  NUMBER  OF  GROUPS  'IGRP' 

READ(1,502)  IGRP 

502  FORMAT (14) 

FOR  EACH  GROUP.  READ  THE  CORRESPONDING  GROUPING  VARIABLE 
AND  THE  NUMBER  OF  LEVELS 

DO  125  I  =  1.  IGRP 

R  E  A  D  i  1  ,  5  u  3 )  I  G  R  0  U  P  ( I '  .  I L  E  'V  b  L  ■.  I ; 

503  F0RMAT(2I4) 

FOR  EACH  LEVEL,  READ  THE  CUTCFF  VALUE 

DO  126  II  =  1.  I  LEVEL  ( I ) 

READ(1.504)  XLEVELdl.I) 

504  FORMAT (F 12. 4) 

0  CONTINUE 
5  CONTINUE 

CLOSE',!/ 

■I5URE  Pj.AL  "CSSIBLE  GRCUPINGb 
I  *  3  R  r  =  i 

DC  ICC  I  =  1 .  I  GRP 

IT5RF  =  '."Err  *  ILE/El'I; 

1 C '  j  CONTI N  U  E 

.■iRlTE.  +  .bFC)  I'oR  P 

3  5  ■■  j  F  A  T  j  T  ij  7  A  i_  5  r  C  L'  F  I 33  I N  "HIS  N  =  .  .  4  , 

£  A  D  THE  j  R  0  Li  P‘  I N  G  L  c  V  £  L  V  A  R  I A  B  L  E  =  "OR  c  A  H  j  F  A  J  F  I  L  G 

■j  F'  E  N  ’  4  ,  F  I  L  E  =  j  P  P  !  D .  5  I  M  .  3  T  m  T  0  i  =  OLD  . 

-(jFh=  ij  iJ  F  0  R  M  A  7  7  E  D  ,  AC  CESS  =  SEQUENTIAL 
RE^-JIND  4 

DO  1  4 ■)  I  =  1  ,  I  7 u R F' 

READ'4,  dLEVEL I : : . I d . iGPF ' 
lAC  CONTINUE 
CLOSE '4/ 

NRITE  OUT  THE  3 ROOFING  VARIABLE  ..sVELs  FOR 

DO  150  1=1.  ITGRP 
A RITE ‘*.611)  I 


S| 


-RGSRAM 


-  n; , 


L/H  i 


CQLLEC’ 


3i;  !^QRiiAT.  LEVELS  ~0R  THIS  GROUPING  ARE; 
DO  185  :i  =  1.  IGRP 

IF  iBLEVEL  i  1 1 , I )  .EQ.  i)  THEN 

WRITE (*,6 13)  II,NAM£S(IGROUP(II) / 
XLEVEL(BLEVEL(II,I)  .11) 

613  F0RlifiT(lX,ri,12X,6X,A35.  •  .LE.  ',1 
ELSE 

WR  I  TE ( ♦ , 6 1 4 )  II.  XLEVEL ( BLEVEL ill. 

^  NAMES  (IGROUP!  ID)  ,  XLEVEL  (BLEVEL 

614  FORMAT (IX , : 1 .F12. 3. ■  .LT.  '.A35,’ 
ENDIF 

135  CONTINUE 
DO  CONTINUE 

WRITE  (  +  .615,' 

al5  FQRMATi  IDATA  COL-ECiION  SUMMARY:'.' 


ZERO  OUT  NECESSARY  STORAGE 

ITDAT  =  0 
ISVCNT  =  0 
DO  D1  I  =  1  .  3 

DC  1S8  II  =  1.  lOO'j 
IWRT  ( I  .  I  D  =  0 
I  W  F.  0  L  D  '  I  .  1 1  ■  =  0 
.ON* I N  u  w 
CON'INUE 
DO  DO  :  =  1.  ; 

DC  193  II  =  i.  ITGRP 
IGCNTS  1  DID  =  0 
Du  194  III  =  1.  3 
IGOBS'III.DI.i  -  u 
CONTINUE 
CCNT  INUE 
CONTINUE 

DC  D5  I  I  =  1  .  1  > 

I  E  R  u  R  '  .  .  ;  = 


•3  0  iN  I  iN  U  E 


Li  i  -•  i_  J  'H  *  ■  .  •  Z.  J  L; .  J  i  3 


i  .  i  -  i 

TGPGS  '  I  : 


ZGNTINUE 

GrE^i  *rf£  REuaiSITijV  1 3  '  or  '  •■"luc 


j  r  c  . 


.3-  .  JH  1 


'  U  3  •"  u 


DATA  COLLECTION  PROGRAM  SOURCE  CODE 


+  FQRM=  UNFORMATTED ACCESS= ' SEQUENT  I AL  '  .READONLY) 
REWIND  3 

n 

C  OPEN  THE  ITEM  CATEGORY  DATA  FILE 

n 

U 

0PEN(8,FILE= 'CATGl .DAT ' ,STATUS=  'OLD  ' , 

+  FQRM=-UNFQRMATTED' , ACCESS= ' SEQUENT  I AL ' .READONLY) 
REWIND  3 

n 

C  OPEN  the  PRACTIONATION  HISTORY  DATA  FILE 

OPEN  (9,FILE= 'NEWF81 . DAT ■ ,3TATUS=  OLD’ . 

-  FGRM=  UNFORMATTED  . ACCESS= ’ SEQUENT  I AL  .READDNL/- 
REWIND  9 


OPEN  THE  ITEM  ID  DATA  FILE 

0PEN(10,F!LE=N3NALL. ID' . STATUS^ ' OLD ' , 

*  PORN=  'UNFORMATTED ' , ACCESS= ' SEQUENT  I AL ' .READONLY 
REWIND  10 

COMPUTE  NUMBER  OF  DAYS  IN  EACH  QUARTER 
DO  I *•  A  1  =  1  ,  9 

IQCAYSa)  =  (IGDATEC.I)  -  IQDA'E  l.D'  -  1 
CONTINUE 

READ  THE  DATA  FOR  EACH  ITEM  AND  GROUP  IT  »-iCCORDING 
'J  S  E  R  DEFINED  GROUPING  VARIABLES  AND  U  £  V  ELS 


DO  200  I  =  ; .  -0909 

: '  M  c  N  T  = 


;t : 

P£AD  'HE  #  OF  t:qmc  s  OF  PRAC 

R  E  “  D  (  1 V  I  B  F  3  C  .  J  R  Q  N  S  .  3  F  n  3 1 
I'v'AL  =  3F3C 


.  F  I  '  D  H  T  ,  .J  T  ,  2  1.)  '  THE  N 

STOP 


CON'INUE 


CO  ICO  II  =  :.  P 

^  '  E  M  ^  I  I  ,  I  '.j  *  =  “  L  0  H  .  I  'Y  A  L  ‘ 
2  CM' InUE 


DfiTA  CQLLECTIDtJ  PROGRAM  SOURCE  CODE 


IF<'BFR81  ,EQ.  0)  THEN 
DO  230  II  =  1,  9 
X  ITEM  (1 1,1)  =  0.0 
X  ITEM (I  I, 9)  =  0.0 
X  ITEM  (1 1, 8)  =  0.0 
XITEMdl  ,  11)  =0.0 
CONTINUE 
ELSE 

READ(9)  iBSIZEill) ,11=1,3) 

DO  240  II  =  1,  3 

IFiBSIZEdI)  .EG.  1)  THEN 

READ(9)  (BFDATA(III) ,111=1,9) 

DC  250  III  =  1,  9 

IFDATA(III)  =  BFDATA(III) 

CONTINUE 

ELSEIF(BSIZE'II)  .EQ.  2)  THEN 
READ(9)  (JFDATA(III) ,111=1,9) 

DO  260  III  =1,9 

IFDATA(III)  =  JFDATA(III) 

CONTINUE 

ELSE 

READ(9)  (IFDATA(III) ,111=1,9) 

ENDIF 

IFdl  .EQ.  1;  THEN 
DO  270  III  =  1.  9 

XITEMdII.l)  =  =LOATdFDATAdId  ' 
CONTINUE 

ELSEIFdl  .EQ.  2;  THEN 
DO  230  III  =  I.  9 

XITEMdII,9)  =  FLCATdFDATAdll)  ) 
CONTINUE 
ELSE 

DO  290  III  =  1.  9 

XITEMdl  I.  9)  =  FuOAT  :  IFDA^A  d  1 1  '  ;00,  V 

XI'EMdll.ll  =  XITEM'III.P.'  +  XITE'iII 
CONTINUE 
ENDIF 
CONTINUE 
ENDIF 

IF'.JFCNS  .EO.  O'  THEN 
DO  CIO  II  =  1.  9 

=  '!> .  0 
=  0 . 0 
=  0.0 
=  0 . 0 


HI  STOP  V  RECORD  THE  ITH  I ’’EM 


XITEMdl  .3) 
XITEMd  1.4) 
dTEMdI.6) 
XITEMdI.T) 
CONTINUE 


T'EAD  EACH  RCN 


tJ  CJ  C.J 


DATA  COLLECTION  PROGRAM  SOURCE  CODE 


DO  320  II  =  1.  JRQNS 

READ(3)  IQTY,BFMS,BPRI,JDATE 

lYR  =  JDATE/1000 

lYEAR  =  lYR  +  78 

IDAY  =  JDATE  -  (lYR  *  1000) 

CHECK  FOR  DATA  ERRORS 

IFdOTY  .EQ.  0)  THEN 
lERROR(i)  =  lERRORd)  +  1 
30  TO  320 
END  IF 

IFdBFMS  .LT.  0)  .OR.  ‘BFMS  .GT.  2)i  THEN 
lERRORC)  =  IERR0R(2)  1 
GO  TO  320 
ENDIF 

IF((BPRI  .LT.  1)  .OR.  (BPRI  .GT.  15))  THEN 
IERR0R(3)  =  IERR0R(3)  +  1 
GO  TO  320 
ENDIF 

IF((IYEAR  .LT.  78)  .OR.  (lYEAR  .GT.  31);  THEN 
IERR0R(4)  =  IERR0R(4)  +  1 
30  TO  320 
ENDIF 

I  F  :  i  I  D  A  Y  . - T .  i )  .OR.  i  I D  A  Y  . 3  T .  3  o  o  < i  "HEN 
lERRORiA)  =  :EF:R0Ri4)  l 
3C  TO  320 
ENDIF 

CONVERT  JULIAN  DA'E  'C  NUMBER  OF  CONSECUTIVE 
CAYS  STAF’ING  4ITH  JAN  1.  :°"3  AS  1 

I  DA"E  =  IDA/  -  765  ♦  I YF:  '■ 


S  J  -J  'J  J  ■  L-'  M  I  z 


■OR  ;.EAF  •'EAR  IN  iR-SY  IF  -AS^  -SB  OS 


IOA"E  =  IjhTE  *■  1 
ENDIF 

."'i.wHf'Z.ui.xr'Rziw"  .O”. 

lERROF (5 .  =  lERROR  '5;  -  1 
30  TO  320 
£  JJ  L  I  R 

NO  DATA  ERRORS  NERE  DE"EC'ED  SO  SAVE  DATA 


DO  330  HI  =  1.  5 


DATA  COLLECTION  PROGRAM  SOURCE  CODE 


IFdDATE  ,GE.  I QDATE  ( 1 , 1 1 1 )  .AND.  IDATE 
IQDATE(2,in)  )  THEN 
IQTR  =  III 
ENDIF 
CONTINUE 

IFdQTR  .NE.  0)  THEN 
ITMCNT  =  ITMCNT  +  1 
BQTR(ITMCNT)  =  IQTR 
IRSIZE(ITMCNT)  =  IQTY 
JRDATE (ITMCNT)  =  IDATE 
IF(BPRI  .LE.  3)  THEN 
BCODEi (ITMCNT)  =  i 
ELSEIF'BPRI  .LE.  3)  THEN 
SCODEl (ITMCNT)  =  2 
ELSE 

BCODEi (ITMCNT)  =  3 
ENDIF 

EC0DE2 ( ITMCNT)  =  BFMS 
ELSE 

IERR0R(7)  =  IERR0R(7)  +  1 
ENDIF 
CONTINUE 

IF (ITMCNT  .£Q.  0)  THEN 
DO  340  II  =  i.  g 
X  I T  E  M ( 1 1 . 3 )  =  0.0 
X  ITEM (I  I.  4)  =  0.0 
XITEMdl.o)  =  0.0 
XITEMdI.?)  =  0.0 
CONTINUE 


COMPUTE  VALUES  FOR  AVG  RuN.  MAX  RQN.  AVG 
A'v'G  FMS  !^QR  EACH  QUARTER 

DC  400  II  =  i,  ? 

( T  0  T  1  =  ,  V 

X  7  0  T  Z  =  0 . 0 
XT0T3  =  0.0 
<MA‘  =  0.0 
X  C  N  T  =  0 . 1  j 

DC  410  III  =  1.  ITMCNT 

IFiBQTRdli;  .EQ.  II)  ^HEN 

XTOTl  =  XTOT:  +  FLOAT dRSIZE d  11  ■  . 
IVAL  =  BCODEI  dll) 

XT0T2  =  XT0T2  +  FLOATdVAL; 

IVAL  =  BCODEZdir- 

XT0T3  =  XT0T3  +  FLOAT 'IVAL; 

XVAL  =  FLOAT.IRSIZEdlD) 

IFiXVAL  .3T.  XMAX)  'HEN 


DATA  COLLECTION  PROGRAM  SOURCE  CODE 


XliAX  =  XVAL 
END  IF 


XCNT  =  XCNT 

+  1 

ENDIF 

CONTINUE 

IFiXCNT  .EO.  0. 

0)  THEN 

XITEM(II,3)  = 

0 . 0 

X  ITEM (I  I, 4)  = 

0 . 0 

X  ITEM  ill, A)  = 

0 .  0 

XITEM(II,7)  = 

0 . 0 

ELSE 

XITEM(II,3)  = 

XMAX 

XITEMiII.4)  = 

XTGTl/XCNT 

*ITEM(II.a)  = 

XTOTC/XCMT 

X:TEM;II.7)  = 

XT0T3/XCNT 

E  N  D I F 
CONTINUE 
END  IF 
ENDIF 


COMPUTE  THE  DEMAND  STABILITY  FACTOR  FOR  EACH  QUARTER 


DO  415  II  =  1.  9 
XITEMdI.S)  =  1.0 
-Fill  .ST.  1)  ”HEN 

IF^BCAT’II)  .EQ.  5CAT;II-1;)  THEN 

X  I  T  E  M  ( 1 1  .  5  /  =  X  I T  E  M  '  1 1 . 5 )  *  X  I  T  E  M  ^  1 1  -  ;  .  5  ) 
ENDIF 
ENDIF 
CONTINUE 


■E  '.EX' 


•Cl'  T  C  - 


f*  .  w  u  r.  .1  j  u  i  .4  ri  i  w  r  Ji  '  u  w  r  .  *  o  X  .  ; 

IS  3 


u  Li  4  _  i;  .  ^  =  1  .  7 

DETERMINE  THE  3  S  C  U  H  I N  G  N’  A  S  I A  c  L  E  -  E  E  i.  3 


;  C  4  , I G  =  ^  .  151 
1  "  -  I  o  P-  Lf  U  H  '  *  o  ‘ 


DO  4 4 1 j  I  i 


.  i ..  c  V  c  _  ;  u 

n  THEN 


IF  !  X  I'EM  i  1 1 , 

B  L  E  V  i  I G  ,  1 1 .  = 
ENDIF 


:lL 

IT  (A  ITEM  I  I  I  .  IPI 


A  L  z  <  t  i.  ■,  i  t.  ~  .  .  .  'j  '  .  n  rt  D  . 


XITEMlII.IP-  .lE.  aLEVEL ■ IL, I  3;  THEN 
3  L  E  V  I  I  3 . 1 1 )  =  I L 


DATA  DDLLSCTIDN  ?Fa3RAt<!  DCURCE  CDDE 


END  IF 
ENDIF 
CONTINUE 
CONTINUE 

NOW  FIGURE  OUT  WHICH  GROUP  THE  ITEM  BELONGS 

KGROUFdl)  =  0 
DO  450  IT  =  1.  ITGRP 
LGOOD  =  .TRUE. 

DO  4i0  IG  =  1,  I  GRP 

IFIBLEVdG.II)  .NE.  3LE  VEL  ( I G  .  I T )  >  THEN 
LGOOD  =  .FALSE. 

ENDIF 
CONTINUE 
IFiLGOQD)  THEN 
KGROUFdl)  =  IT 
ENDIF 
CONTINUE 

IF(KGROUPdd)  .ED.  0)  THEN 
lERROR(S)  =  lERROR(a)  +  1 
ENDIF 
CONTINUE 

UPDATE  THE  5RCUP  ITEM  COUNTS 
DO  47 ii  =  1.  9 

I  3  C  i'i  T  5  d  I  .  f  ',  S  P  C  U  P  ( 1 1 !  )  =  1 3  C  N  T  3  d  I 
CONTINUE 

J  I  7 E M  d  !  =  -Nj R 0  U P  (  9 
d  3  C  N  T  'N- ..  3  R  0  U  P  d  )  .'  =  I  T  G  C  N  T  ■'  K  3  R  0  U  P  '  1 
I F  d  T  M  C  N  T  .EC.  i !  THEN 
30  TO  554 
E  L  c:  E 

I  T  3  P  C  3  r  3  P.  0  U  P  I  .  =  I T  3  ?■  0  3  ■  5  P  3  u  r 


N C  N  3  A  E  HE  E N I  3  1 1"  I N  :  I  C E  1  h  .  A  ■-  jr  *  -t  I  5 

DO  ;  II  =  1  .  I  ”  M  C '  i  T 
IQ  =  BQTR  d  d 

Call  5AVDATi.,..,;oR0UPdC.’.IPSitEdI  ..u..r 
IPRI  .BCODEi  d  I .r  GROUP  dC)  •  =  IPF.sCDCE:  I 
K  3  F.  0  U  P  d  0  )  ,  -  ; 

IFMS  (BCGDE:  d  I  ;  -d  .1  GROUP  dO;  ;  = 

I  F  M  S  (  B  C  0  D  E  2  d  I  j  f  1  .  r  3  F:  C  U  P  I Q  )  ;  I 

CONTINUE 


tJ  CJ 


j  A  T  H  C  0  L  L  £  C  .  I  u  N  r  K  0  G  R  h  M  3  C  U  R  C  E  C  D  D  E 


510  II  =  1  ,  9 

ZERO  OUT  THE  DAILY  DEMAND  ARRAY 

DO  520  III  =  1,  IQDAYSill) 

IDDMD(III)  =  0 
CONTINUE 

DO  530  III  =  1.  ITMCNT 

IF  ( JRDATE  ( 1 1 1 )  .3E.  IQDATE(l.II)  .AND.  JRDATE<I 
IQDATE(2,H)/  THEN 

IPOS  =  (JRDATEail)  -  IDDATE  •:  1 .  1 1 ,  )  -r  1 
IDDMDfIPOS/  =  IDDMD;IP0£)  IRSIZE'.IIIi 
END  IF 
CONTINUE 

COUNT  THE  POSITIVE  ENTRIES  AND  SAVE  THEM 
IPOS  =  0 

DO  540  III  =  1  ,  IQDAYSdl) 

IFdDDMDdll)  .GT.  0)  THEN 
IPOS  =  IPOS  +  1 

CALL  SAVDATd.l.FGROUP'dl)  ,  I DDMD  •  1 1 1  :■  .i:,.FAL 
ENDIF 


ADJUST  COUNTERS  FOR  GENERATION  OF  ZAlL?  DErMA.'MD  P” 

IPGSDD .KGROUP!!!;}  =  I PGSDD  a:oRGUP d  I  d  ^  IPGS 
NTINUE 


t  ;  TMCN 


A  '  H  N  E  C  M  P  P  I V  A  L  3  E  N  £  E  .'1 


■  ic  ~  :  o 


ARRIVAL  FOR  THIS  ITEM 


-  ^  L ..  j  j  U  3  r  -  -  E  ^  D  .  1  .  '  U  N  I  F 
dhVS  =  1.0  -  <UNI-  *  SZl.O: 

.  Z  H  r  3  =  i  1  7  i  9  "  J  RT'  H  T  E  ■  I  >  ■  -  .  N  T  ■  \  3  A  i  S  . 
:a  =  3QTR : l ; 

-  f-1  L  L  '3  A  V  D  M  I  '  I  ,  .  1  b  r\  u  U  r  •  i  u  /  ,  I  D  A  S  .  I  Q  .  .  r 
SO  TO  554 

ENDIF 

DO  55'j  II  =  :.  ITMCNT 

IZAYS  =  IPDATEvII)  -  JRDATEdI-1) 

IF’ I  DAYS  .1.7.  0  /  then 

IEF:ROFM&;  =  lERROR.c',  ‘  . 


DATA  COLLECTION  PROGRAM  SOURCE  CODE 


ELSE 

LGOQD  =  .TRUE. 

DO  560  III  =  1,  4 

IF  (  JRDATE ( I I-i )  .LT.  I BDATE  i  1 , 1 1 1 )  .AND. 
JRDATEill)  .GT.  I  BDATE ( 2 , 1 1 1 ) )  THEN 
LGOQD  =  .FALSE. 

ENDIF 

CONTINUE 

IFiLGQOD  .OR.  ITMCNT  .LE.  2)  THEN 
IF'. NOT.  LGDDD)  THEN 

IERR0R(9)  =  IERRQR(9)  +  I 
ENDIF 

IQ  =  BQTR ( I I-l ) 

CALL  3  A  V  D  A  T  <  1 . 3  .  K  o  R  0  U  P  1 1 Q  /'  .IDA'S.  1 3  , .  F  A  L  s  E . 
ELSE 

I E  R  R  0  R  ( I  0 }  -  I E  R  K  0  R  ( 1  'J  /  +  1 
ENDIF 
E  N  DIF 
■CONTINUE 
CONTINUE 

ADJUST  COUNTER  FOR  TOTAL  POSSIBLE  DAYS  OF 
-‘CSITIVE  DAILY  DEMAND 


ITOTDD GROUP ' 1 1) )  =  ITGTDD'KGRCUP' Ii; 
CONTINUE 
:r:NU£ 

'HE  -INAL  DATA  SAVE 


L  _  □  ri  V  u  n 


.....  r  'I  'J  i;  . 


L  .'i  1  D  .  5  .  , 


w  .  r  .  u  ^  ~  i  1  ^  ,'i  i  J  .  M  ,  .  ri  ;  ^  —  4  C  vi  i'.  —  ~  I  H 

r'LwwwC-’  OCJfCCd.'  irrL. 

37 j  ;  =  1.  4u-0= 

NRITE  2;  JITEMil; 
li  T  I  ilUE 

I  T  E  OUT  THE  R  I  0  R  I  T  / .  D  A  I  L  '  0  £  i'i  A  N  D  .  AND  -  7'  b  ^  i  U 
R  EACH  GROUPING 


E  N  i  i  1  .  F  I L  E  =  G  R  F  C  D  F .  b  I M  ‘  .  3  T  rt  T  U  3  =  N  E  N  .  F  0  R  M  =  U  N  F  0  R  M 
4  C  C  E  5  3  =  SEQUENTIAL) 

i  -  1  .  i  i  an r 

^  R  I  T  E  .  b  'J  )  I 


.  c  w  I  1  u  K  r  r.  w  t  r\  rt ;  3  u  u  r.  L  c  -  J  J  ti 


iPTOT  =  iPRni,i)  iPRi;:.i)  -■  iPPi(3.:; 
iFTCT  =  iFMS(2.:)  +  :f:is-.3,:) 

DO  710  II  =  1,  3 

IFdPTOT  .NE.  0)  THEN 

XPRQBdl)  =  FLOATdPRIdl,I))/FLOATdiFTDT) 
EL3E 

XPRDBdl)  =  0.0 
END  IF 

IFdFTOT  .NE.  0.0)  THEN 

XPRG8dI+4)  =  FLQATdFNSdl ,  I)  ) /FLGATdFTO 
ELSE 

XPRQBiII+4)  =  O.O 
ENDIF 
CONTINUE 
NRITEi+.621i 

!^ORMATd  REQUISITION  PR  I  OR  I  . 

19X,  I  '  ,3X.  ir  ,7X,  dll  '  .5X,  ’TOTAL  '  ; 

WRITE  (*,622)  NSTAT2d)  .  dPRI  dl ,  I)  .  11  =  1  .3)  .  IPT 
F0RMAT(5X,A3,2X,4I10) 

XPR0B(4)  =  1.0 

WRITE  (*,a23)  NSTAT2(2)  ,  (XPRDBdl)  .11  =  1.4) 
F0RMAT(5X,A3,2X.4F10.7) 

XPR0B(2)  =  XPR0B(2)  +  XPROEd) 

XPRCB(3)  =  1.0 

WRITE-*.a23)  N3TAT2  (3)  .  XPRC3  1 1  .d  =  l.:; 
WRITE(*.o24i 

FORMAT  (  ■  REQUISITION  TYPE:  .  /  . 

4X,  ■  NORMAL'  ,3X.  'MAP.'G-A  ,  '  X  .  '  "MS  .  5  =  .  "GTA^ 
WRITE;».o22)  NSTATOd)  .  d  FMS  d  I  .  I '  .  1 1  =  .  .  d  .  I  F  " 
XPRQEO)  ■=  1.0 

N  R  I  7  E  (  *  ,  j  2  3  )  N  S  T  A  T  2  2  )  .  ■  X  P  R  G  3  1 1 .  ■  .  11=7.3 
X  F  K ' j  S  (  n ;  =  X  P  R  C  B  d  )  X  F  R  0  3  (7 ; 

XPR0B(7'  =  I.O 

WRITE'-.o;:;  '■l3TAT2^3).■XPF03dI■d:=7." 

^  h  ;  ,  z.  ^  _i  /  i  r  u  o  u  u  '  A.  -  .  *  •  -j  t  u  u  ^ 

'  'J  r  ;’!  H  1  J  M  i  L.  '  U  C  .  .  J  ;  ... 

3X  .  TOTAL  POSEIBLE  OA'/S  =  d  1  !  .  . 

5X.  'NUMBER  OF  PGSITI'XE  QmyE  =  d  1  ■ 

IF^IT^T:Dd:■  .eq.  'd  '^hen 

XFRGBd)  =  .dO 


XPRCBd'  =  FLOA"d-CEQD  I  '  "LOA"  ITO"!: 
ENDIF 

l*iR*TEi  +  .c2ij)  ^PkCB\3/ 

-3RMAT  (SX  .  'FROBABIL:'”/  POSITIVE  jE^A-VD  =  . 


r  »>  tt 


DATA  GGLLECTIDN  PR03RAM  30USCE  CODE 


WRITES *.627) 

FORMATt 'OERROR  SUMMARY:  ) 

DO  720  I  =  1,  10 

WRITE(*,S23)  NERRCRC)  ,  I  ERROR  (1) 

F0RMAT(3X, 'ERROR  COUNT  DUE  TO  ^ADS,'  =  '.110) 
CONTINUE 

OUTPUT  DATA  COLLECTION  SUMMARY  FOR  EACH  3RCUF 
WRITE i ♦ , a  2  9 ) 

r  Q  R  M  A  T  '  ’  0  D  A  T  A  C  0  'i.  L  E  2  T  I Q  N  SUMMARY:) 

U  R I  E  .  ♦  .  a  j  U  i 

'GRMAT.'O  ITEM  DCUMTS:  ) 

W  R  i  I  a  •  u  j  *  -■  .  *  .  i  —  1  .  ?  } 

-CRMAT  iCX  .  3RGUP  '  .  F  ;;x  .  3TR  '.11;.  "OTAL;- 
DO  729  I  =  1.  9 
I W  0  R  K  i  I )  =  0 
CONTINUE 

DO  TOO  1=1.  ITGRF 
ITQT  =  0 

DO  735  II  =  1.  9 

ITQT  =  ITCT  +  IGCNTS(II.I) 

INORKill)  =  INORKtII)  IGCNTS!!!.!) 

CONTINUE 

WRI’E  . aOO)  I .  i  IGCNTS  i  1 1 . 1 ; . 1 1  =  1 . 9 ) , I  TOT 
-ORMAT (5X , 15.1017) 

CONTINUE 

WRITE  ♦."ai;  ilWORKil; .1=1.9; 

FORMAT  ..5X  .  -OTAL  '  .  =17) 

WR I TE  ;  ♦ . aOC } 

“ ' J M  A  I  .  j  j  a  a  a  "  V  .-i  I  *  .j  ^  a  u  N  >  a :  ; 

WRITE'.  ■♦.a74)  (..1  =  1.9'' 

F  R  M  A  T  (  5  X  .  ’  S  F  0  U  P  .  C  X  .  D  I  S  T  I  S  U  T  I  „  M  '  0 )  . 


DC  '33  i:  =  1.  = 

I  0  R 0  ■  I  .  I  I  '  =  ( 

^  0  N .  N  u  a 

:o:r  I NUE 

C  L'  T  F  J  T  T  H  a  G  T  A  L  G  3  a  E  r( A  T  .  C  N  S  "  u  a  “.i  C  a  a  R  G ..  a 
D  I  S  7  R  I  S  U  T  I  G  M  T  G  3  R  P  G  B  S .  D  A  T  ’ 

G?EN.w.F:LE=  5RP0B5.DAT'  .statue=  new .form  = 

■  AGGE33=  SEQ'JENTIAL  ) 


J  3  i  “  V  .-t  I  •  \j  w  u  U  I'j  I 


I 


C3  C5 


"  'HE  E  Li  r  n 

E  “  'HE  j  A 
=  DAILY  DEMAfvlD 

=  requisition  size 

=  INTERARRIVAL 

I'JP  -  '-E  3RQUP  TO  NHICH  ''-iIS  DATA  3Ei.DNS5 
lA  -  'HE  DATA  ElEMENT 

■  -  THE  QUARTER  NUMBER  HR3M  NHICH  THIS  DATA  D 

/ E  ~  flags  whether  to  force  a  data  save  '0  3 R 
rRUE.  =  FORCE  A  SAVE 

■  A L 3 E .  =  DC  NOT  F C R 0 S  A  S h V c 


1  L  E  V‘  E  L  .1 


MMCN/SAVE/  :3ave;:.d 
ITDAT 


'1 0  0  0  0 )  .  1 3  V  C  N  T  ,  I W  R  '  i  3 ,  I  y  0  0 )  .  I W  R  0  L 


COMMON /SAVED/ I CTQFF (10000) , I CTNUM ( 1 0000 ) , ICUT 
CCiMMON/GRPDAT/IGCNTS  (9, 1000)  .  I  GOBS  ( 3 , 9 . 1 000 ) 
CHARACTER  *10  NFN  (3) ,NFILE 

DATA  N  F  iN  /  '  3  R  0  0  0 .  D  D  D  '  ,  '  G  R  0  0  0  0 .  3 1 Z  ” ,  '  G  R  0  0  v  0 .  A  R  R  ' : 
IF? LEAVE)  GO  TO  10 
ISVCNT  =  ISVCNT  1 
• A  V  E  ^1  ,  IS  V  C  M  T  )  =  I  "r  P  ; 

-  .-.Cr.  JwT 

.  1  .  .  -  J  V  L  I'i  I  ;  -  *  u/  H  «  rt 

I  J  C  c  S  I  T ?  E  .  I G  T  R  .  r.  J  R  Q  Li  P  =  1 3  G  5  S  ^  I  *r  ’•  P  E  .  I  G  R  .  j  r,  1 


J  !-  (  -1  2  M  V  c 


[  F  I  i  V  w  N'  T  H  «  S  R  E  A  L  n  j  L  J  ■.*  *) 


I  -  '  I  -  C  T  .  L  ”  .  G  'J  0  3  C  ■  Q 


I  A  w  »  w  •  J  t 


-•  L.'  '-I  .  .  N  U  ^  n  I  ri  C  h-  V  w  •  w'  H 
’  T  ^  ‘.i  CZ  3 


■j  i  L  M  :*•;  I*. 


U  Jr-  i 


DO  100 


Do  11)  11  =  1  .  3 
IWFT?II.I;  =  0 
G  3  ^  T  I  *-♦  u  E 


CJ  CJ 


^  /i  "i  n  »  I  r-  “  T  T  r  K  ■  r  r*  ^  n  •  i  o  p  ^ 

u  M  i  hi  L  U  L  i-  C  w  {  *  U  i  i  r  U  O  r.  H  U  C  U  U  P.  L  C 


.'-JOIF 
JTINUE 
I'O  II 


-  I  ,  j 

FdWRTdI.I)  .GT.  0)  THEN 
LWRITE  =  . TRUE. 
WRITE(NFILE,i01)  I 
FORMAT ! 'GR • , 14, • .ODD ■ ) 

DO  14 u  III  =  3,  6 

IF'NFILEdll;  Id)  .ED.  ' 
NFILEdll:  III)  =  '0' 

END  IF 
CONTINUE 

NFILE (S: 10)  =  NFN  d I d 9 : 1 0 ) 


)  THEN 


ION  READ  IN  THE  CURRENT 


I  CUT  =  0 

IFdWROLDdI,!)  .NE,  0)  THEN 

OPEN( 15.FILE  =  NFIL£,3TATUS=  OLD ’ . FORM=  "UNFORMATTED 
ACCES3= 'SEQUENTIAL' ) 

REWIND  15 
CONTINUE 

READf 15,£ND=laO)  I CTOFF d CUT+ 1 ) .  ICTNUM*  ICUT-1 ) 
ICUT  =  ICUT  1 


u  u  i'4  I  .  i'4  Li : 

ELSE 


0FENd5.F:LE  =  NFIL£.STiTUS=  NEN  .FCRH=  jNFCRM;’'EC 


ACCE3S=  SEQUENTIAL 
ENDIF 


RENIND  13 


'  .  .  i 

.  S  ri  V  £  ..  , 


■  t  ■’ 


:.  :  .AN! 
dEN 


•r-rnt-^  r-'  f  \  —  r  I 

T  "  T  *  I  r  I  V  .  '  «  I  I  T  •. 

i  I  .  1  ij  t  '  i  ‘w  •J  •  ■  -  i 


i  4 


IFi.NCT.  LFOUND;  '-EN 

V  ^  ■  r  r  •.  I  in  •  T  f  ■  nr 


’  H  C  L4 


:CTNUMd4i  =  IC’NUMd-l- 


CO  o 


ICTNLIM(ICUT)  =  1 
END  IF 
ENDIF 
ENDIF 
CONTINUE 


NOW  NRITE  GUT  NEW  CUTPCINTS  AND  COUNTS 

DO  190  III  =  1,  ICUT 

WRITE  (15)  ICTOFFsIII)  .ICTNUNdll) 
CONTINUE 
C  L  C  S  E  ( 1 5  ) 


JF'DATE  ’HE  WRITE  COUNTER 


IWRQLDdl.I)  =  IWROLDdl.I)  +  IWRT.II, 
ENDIF 
CONTINUE 

WRITEi*.A01)  I. (IWRTill.I) ,11=1.3) . (IWROLD 
FORNATdX.  15.318,3113) 

NTINUE 
VCMT  =  0 


DISTRIBUTION  -ITTING  PROGRAM  SOURCZ  CODE 


PROGRAM  AUTQF 

THIS  PROGRAM  WILL  FIT  4  CONTINUOUS  AMD  3  DISCRETE  THEORETICAL 
PROBABILITY  DISTRIBUTIONS  TO  EMPIRICAL  DEMAND  DISTRIBUTIONS 
AND  DO  GOODNESS-QF-FIT  TESTING 

IMPLICIT  INTEGER  #4  INTEGER  *2  iJi.  BYTE  (B) 

IMPLICIT  REAL  (0-Z),  DOUBLE  PRECISION  (D).  LOGICAL  (L) 
IMPLICIT  CHARACTER  (N) 

COMMON/DATA/ X  ST  AT (10) . IVALS 

C0MM0N/DATA2/ XCTQFF (5000) ,XPBF;5000) .XCDFtSOOO) , ICTQPF 
COMMQN/TEST/X CELL (5000) ,XCHIi5000) ,XPARM(4; .XLEVEL. 

XPARAM.ICELL3.LFAIL 

C0MMCNXNAME3/NDI3T 

C  0  M  M  0  N  /  G  R  0  U  P  /  I G  R  0  U  P  '  1 1 '  .  I G  R  P  t  I L  V  L  \  1 1  < 

DIMENSION  XPRQ3S(7) 

CHARACTER  *35  NAMES(11),NSTAT'. 3),NERRCR!10) 

CHARACTER  *80  NTTL 
CHARACTER  *24  NFN(3) 

DATA  NAMES/ 'DEMAND  FREQUENCY I TEM  CATEGORY'. 

MAX  RQN  SIZE'.'AVG  RON  3 1 ZE ' . ' DEMAND  STABILITY'. 

'AVG  PRIORITY 'AVG  FMS  CODE'. 'ITEM  PRICE'. 

'ANNUAL  DEMAND  QU ANT  I TY ' .  ' FSC  CODE ANNUAL  DEMAND  VALUE'/ 
CATA  NSTAT/'DhIL;  DEMAND  D AT A  '  ,  '  REQU 1 3  I T I  ON  SIZE  DAiA  '  . 

:ntsrar=:ival  data'; 

D  A  A  v  F  N  /  G  R  P  0  0 .  D  D  D  ’  .  'GRP  0  0''  0 . 3 1  Z  .  GRP  0  0  0  .APR 


3)  .NERRCRSIO) 


ITEM  CATEGORY  '  . 

.  'DEMAND  STABILIT'i 


DISTRIBUTION  FITTING  PROGRAM  SOURCE  CODE 


130  CONTINUE 

yRITE  (♦,695)  ITGRP 

695  FORMAT-; 'OTOTAL  GROUPINGS  IN  THIS  RUN  =  ,14) 

OPEN( I4.FILE=  SRPCDF.SIM  '  ,3TATUS=  OLD  '  ,FCRM=  UNFORMATTED  ’ 
+  ACCESS='3EQUENTIAL' .READONLY) 

REWIND  14 

aPEN(15,FILE= • AVGSIZ.DAT ' ,STATUS=  NEW , FDRM= ' UNFORMATTED ' 
+  ACCE3S='SEQUENTIAL') 

DO  190  1=1,  ITGRP 

READ<14)  (XPRQBS(II) ,11=1,7) 

WRITE'*, 1616)  I,XPR0BSi7) 

616  FORMAT' 'OPROBABILITY  OF  POSITIVE  DAILY  DEMAND  FOR  GROUP 
*  14.  '  =  ,F10.7./) 

WRITE  (NFNli:- .511)  I 


DO  191  II  =  3,  6 

IF'NFN(l)  III:  II)  .EG.  ’  ') 
IPl  CONTINUE 

NFN(2)  (3:6)  =  NFN(l) (3:6) 
NFN(3) (3:6)  =  NFN(l) (3:6) 
IF(XPR0BS(7)  .GE.  0.12)  THEN 
I3TRT  =  1 
lEND  =  1 
ELSE 

ISTRT  =  2 

f  ^ n  . 

i.  -  j 

ENDIF 

DO  200  II  =  1.  3 

WRITE(*.691)  NSTAT'Ii;  .1 
;31  -ORMAT ( 'ODATA  SET  =  .A35. 

CAL^  RDDAT2;NFN'II)  / 

IF ' ICrOFF  .20.  0)  ’HEN 
IF:II  .20.  2)  ’HEN 


NFN ( 1 )  ( 1 1 :  1 1 )  =  '0 


;GRGUP 


ENDIF 


ENDIF 


wnLte  COi’niO 

I-  II  .20.  2:-  THEN 
W  R  I  T  E  1  5 ;  <  S  T  A  T  ■  4 ) 

ENDIF 

*  r-  t  T  ‘  -r  T  I-  ^  T  nr,  *  T  t  f- 1,.  t\  •.  n  t  • 

if  i  i  t  ,  i  3  f  I  *  u  n  .  i.  I  •  o  I  •  i  c  L/  /  a  u  •  u  . v 

ifixstat't;  .lt.  20. o)  then 

PRINT  ♦,  TOO  rEW  QSSERvATIJhS  TG  PERFORIN  3uGDNEE3“ 


DISTRIBUTION 


FITTING  PROGRAM  SOURCE  CODE 


CALL  FITE'XP 
CALL  FITGAM 

IFil  .EQ.  1  .AND.  II  .£Q.  3)  GO  TO  203 
CALL  FITWEI 
203  CONTINUE 

CALL  FITUNI 
CALL  CNVRT2!2) 

CALL  CONVRT(l) 

CALL  FITGEO 
CALL  FITPQI 
CALL  CQNVRT(2) 

CALL  FITDUN 
200  CONTINUE 
190  CONTINUE 
CLOSE (14) 

CLOSE (15) 

999  CONTINUE 
STOP 
END 

SUBROUTINE  RDDAT2 (NF I LE ) 

READ  IN  USER  DATA  FROM  FILE  OR  TERMINAL 
COMMON. DATA, XSTAT  '10) . IVALS 

COMMON,  DATA2,'XCTGFF(5000)  .XPDF\5000)  .  XCDF'5000)  .  i: 
CHARACTER  *24  NFILE 
IC’CRF  =  ,) 

INQUIRE (FILE =NFILE, EX :ST=l£X 1ST) 

IFI.MOT.  LEXI3T)  ""HEN 
RETURN 
E.NIDIF 

OPENd  .FlLE  =  NFI_E.S’r;'US=  OLD  .-;-M=  JNF  C? 


RENIND  1 
dOT  =  0.0 
200  CONTINUE 

E  A  D  '  1  .  E  N  D  =  7 .)  0  )  I  C  U  T  .  I  N  Li  M 
XCTCF'^'  :C:CFF*1;  =  PL3AT  ICJ-" 

)  r  D  F  '  I  C  T  C  F  F  T  1  ;  =  F  L  C  A I  N  U  M  ) 

ICTjFF  =  ICTOFF  ^  1 

(lOT  =  (TOT  +  XFDF  IC’’CFF' 

3D  T D  2 'J 0 
700  CONTINUE 

IFi'ICTOFF  ,3T.  1)  'HEN 

nn  ■'l.'i  '  -  1  TPTncc  _  • 

k  “  k  t  aU>W>i 

DC  220  1  1  =  I  -  i .  IC'DFF 
IF  ■  (CTOF^  ■:  I ;  .ST.  >C’OF- 
(SAVE  =  XCTCFf^  '  I ) 
(C'DFF'I)  =  (C'DFF'II; 


o  o  n 


DISTRIBUTION  FITTING  PROGRAM  SOURCE  CODE 


XCTOFFdli  =  -XSAVE 
XSAVE  =  XPDF(I) 
XPDFil)  =  XPDF(II) 
XPDF(II)  =  XSAVE 
END  IF 
CONTINUE 
210  CONTINUE 
ENDIF 
X  =  0.0 

DO  400  1=1,  ICTOFF 
X  =  X  +  XPDFd) 

XCDF(I)  =  X/XTOT 
400  CONTINUE 
CLGSEil) 

RETURN 

END 

SUBROUTINE  3STATS 


CALL  SSTAT2  TO  COMPUTE  SIMPLE  STATISTICS  ON  THE  DATA 
PRINT  THE  RESULTS 

COMM0N/DATA2/XCT0FF(5OOO) ,XPDF(5000) ,XCDF(5000)  ,  ICTC 
COMMON/DATA/XSTAT ( 10) , IVAL3 


SMI  \  \J  !  <  w  =  . 


FORMAT  i 


DBS 

TOTAL 


MAX  . 

VARIANCE 


STD’  ./, 


R  E  ’’  j  R  N 


.1C  C  C  I  -I  I  - 


COMPU’l’E  SIMPLE  S'ATIS'ICS  ON  'P 


,  11  1  w  J  --  I  .  i 


(2)  -  MAX 


-  ME«N 


XS'^AT  6;  -  STD. 

XSTATd:  -  NUMBER  OF  OBSERVATIONS 


COMMON / data: / XCTQFF i 5000) . XFDF  5000 
COMMON/  DATA/XSTAT ■ 10) . IVALS 
XSTATil)  =  100000,0 
X  S  T  A  T  ■’  2  /  =  -  I  0  Ij  IT 'T  0  iT  .  ('■ 


Ml  ro 


DISTRIBUTIGN  FITTING  PROGRAM  SOURCE 


XSTAT(7)  =  XSTAT(7)  +  XPDF(I) 

X3TAT(3)  =  XSTAT(3)  +  (XCTOFF(I)  *  XPDFil); 
IF(XCTOFF(I)  .LT.  XSTAT(l))  THEN 
XSTATil)  =  XCTOFF(I) 

END  IF 

IF(XCTOFF(I)  .GT.  XSTAT(2))  THEN 
XSTAT(2)  =  XCTOFF(I) 

END  IF 

00  CONTINUE 

XSTAT(4)  =  XSTAT  (3> /XSTATC) 

IVALS  =  INT ( XSTAT  (7) ) 

XVAR  =  0.0 

DO  110  I  =  1 ,  I C T 0 F F 

XVAR  =  XVAR  +  <  I  (  X  3  ;  A  T  (  4  ;  -  X  C  i  0  F  r  f  i  /  .'  *  *  i  ) 
i-  +  XPDF(I)  ) 

10  CONTINUE 

IFdVALS  .GT.  1)  THEN 

XSTATXS)  =  XVAR/ (XSTAT (7)  -  1.0) 

ELSE 

X3TAT!5)  =  XVAR/ X3TAT{7) 

END  IF 

XSTAT  (6)  =  SORT  (XSTAT  !5) ) 

ETURN 

^  t  T' 

•  A  u 

■iJERQUTINE  CNVRTI  '  :CP'"5 

CONVERT  DATA  SO  'HAT  MINIMUM  IS  SREATER  'HAN 
COMMON,'  DATA/'  XSTAT  1  ’.•  >  .  IVALS 

COMMON/ DA'A;/ XCTGF'^  :0000i  ,XPDF  0000;  .  XCDF  .30 

•■rn'-.  -n  ■>  *■  I 

i  r  X  *  J  r  '  .  -  u  .  /  .  •  _  .  * 

/r-NijC  - 

1  F  ■  X  S  A  V  E  .ST.  -  U  ■'  N 

<  ADD  =  ; .  ;  -  <S'A"  1  , 

D  Ij  1  I  -  i  .  -wiur- 

X  C  T  0  F  '  I  ■  =  T  C  F  F  1 ,  *  ;  .A 
: 0  CONTINUE 

1 '  XSAVE  . O' .  ; .  ^ ■  'E"-RN 

DC  CO  I  =  :.  ICTCFF 

XCTOF-'i;  =  /C'0-=  I-  -  -“DD 
2  •!'  CONTI  N  Li  E 

ENDI^ 

CALl  35TAT2 


^ISTRIBUTIQN  FITTIf4G  PROGRAM  SOURCE  CODE 


PRINT  *,  FOR  FITTING  GAMMA  AND  WEI8ULL  DISTRIBUTIONS 
PRINT  CONVERSION  VALUE  ADDED  =  '.XADD 

END  IF 
RETURN 
END 

SUBROUTINE  CONVRT(IQPT) 

CONVERT  DATA  SO  THAT  MINIMUM  IS  lERO  FOR  FITTING  A  POISSON 
AND  A  GEOMETRIC  DISTRIBUTION 

COMMON/DATA/XSTAT (iO) , IVAL3 

C3MM0N/DATA2/XCTQFF (5000) ,XPDF(5000) .XCDF(5000)  .  ICTGFF 
IF.IOPT  .EO.  !)  THEN 
(SAVE  -  X  S  T  n  ;  '  1 

if;xsave  .£Q.  o.o;  return 

DO  ;0  I  =  1,  ICTOFF 

XCTOFF-,  I)  =  XCOFFC)  -  XSAVE 
CONTINUE 
ELSE 

IF  (XSAVE  .£(3.  0.0)  RETURN 
DO  20  1=1,  ICTOFF 

XCTCFF(I)  =  XCTOFF(I)  +  XSAVE 
CONTINUE 


PRINT  *. 

^RiriT  CONVERTING  DATA  TO  HAVE  MINIMUM  VALUE  GF  ZERC 
=  RIN'  '  FOR  ^ITITNG  POISSON  AND  GEOMETRIC  OI3'‘RIBUT:0 
^RINT  +.  CONVERSION  VALUE  =  ’.XSmVE 


•UNC'':CN  ■•P- 


=.  r  -i  -w  .  =  .  . 

:..A3’  =  INT  '  X  ; 

•  F  ,  I  L  .1 S  T  .....  _  P  E  .  'J  r  N 
ju  1 JV  I  =  2.  ILhST 

.%  r  n  u  i  -  r  rt  L.  .  ♦  “  j  H  I  . 

CGNTIMUE 


3  Li  B  C  L'  T  I N  E  i"  I  I  D  Li  r*! 


E3''::'!A^E  PARm^METERE  ZF  discrete  -jr-JIFCPM  DISTr.IBUTICN 


i  I 


DISTRIBUTiaM  FITTING  PROGRAM  SOURCE  CODE 


IMPLICIT  INTEGER  *4  (I,K,M).  INTEGER  *2  (J),  BYTE 
IMPLICIT  REAL  (O-Z),  DOUBLE  PRECISION  (D),  LOGICAL 
IMPLICIT  CHARACTER  (N) 

COMMON/DATA/XSTATdO)  ,IVALS 

C0MM0N/DATA2/XCT0FF (5000) ,XPDF(5000) .XCDF(5000) ,IC 
C0MM0N/TEST/XCELL(5OO0) ,XCHI (5000) ,XPARM(4) ,XLEVEL 
+  XPARAM, ICELL3,LFAIL 
COMMON/NAMES/NDIST 
CHARACTER  *20  NDI3T 
EXTERNAL  DUNPMF 
XPARAM  =  2.0 

NDIST  =  DISCRETE  UNIFORM' 


XPARMd;  =  XSTATd) 

\PhRM(2)  =  XSTATC) 

U  R  I T  E  (  ♦  ,  a  0  0 ) 

oOO  FORMAT';/,'  FITTING  A  DISCRETE  UNIFORM  DIS 
write;  *.601)  XPARMd)  .XPARM(2) 

601  format; •  ESTIMATED  MINIMUM  =  -(FID.O./, 
*  ESTIMATED  MAXIMUM  =  '.F12.0) 


RISUTION 


DO  CHI-SQUARE  TEST. 


IFdVALS  ..T.  50)  ’’HEN 

'PINT  ♦.  ♦♦ERROR  -  LESS  THAN  5‘,’  jESSF.'v'AT  IONS . 

SQUARE  ■"E3T  NOT  VALID' 

IFdVALS  .  u  T  .  2  '■• )  THEM 
30  TC  =99 
ENDIF 
£  i'l  D  I  F 


'H  a  w ; 


DUN 


'  *  M  I  I  ^ 

j  M  .  .  d  U  C 


r  Mr 


^  u  N  M  C  N  /  D  H  T  M  /'  X  j  T  ri  ■  i  ■)  i  .  I  N  L  3 

‘DMMCN.  'EBT/ VCELI.  .  5000;  .XEH!  -5000;  ,  -.ZVEl 

’P"iRA11.ICELL5,LrMlL 
*,  n!  A  N  G  E  ~  ■  X  r  A  R  M  (  J  "  X  P  A  R  M  1  .  ;  ^  1  ,  '  j 
%  f  M  F  -  i  ,  I.  /  X  R  .A  M  G  £ 


C.)  CJ 


DISTRIBUTION  FITTING  PROGRAM  SOURCE  CODE 


ESTIMATE  PARAMETERS  OF  EXPONENTIAL  DISTRIBUTION  AND 
C  PERFORM  G0QDNES3-QF-FIT  TEST 

C 

IMPLICIT  INTEGER  *4  (I,K,M),  INTEGER  *2  (J),  BYTE  (B) 
IMPLICIT  REAL  (0-Z),  DOUBLE  PRECISION  (D) .  LOGICAL  (L) 
IMPLICIT  CHARACTER  (N) 

C0MM0N/DATA/XSTAT(10) ,IVALS 

C0MM0N/TE3T/XCELL (5000) ,XCHi(5000) ,XPARM(4; .XLEVEL. 

+  XPARAM. ICELLS,LFAIL 
COMMON/NAMES/NDIST 
CHARACTER  *20  NDI3T 
EXTERNAL  EXPCDF 
NDIST  =  'EXPONENTIAL' 

LFAIL  =  .TRUE. 

XPARAM  =1.0 
X'PARM(l)  =  1.0/X3TAT(4) 

SPRITE  (*,S00) 

oOO  FORMAT  (/.'  FITTING  AN  EXPONENTIAL  DISTRIBUTION:') 

WRITE (*,601)  XPARM(l) 

601  FORMAT!  '  ESTIMATED  PARAMETER  =  '.FIC.A'/ 


DO  CHI-SQUARE  TEST  HERE 

CAL-  CHCONT  (EXPCDF'' 

RETURN 
c  N*  D 

SUBROUTINE  EXPCDF ( X . XPPOB) 


'^J-^PUTE  ’■HE  CDF  -  F  X )  FOR  THE  EXPONENTIAL 


L.  :  1  i 


COMMON,  "EST/  X CELL  (5000)  .  XCHI  .5000;  .  xPARM  .  -  ,  .  AuE‘, 
-  XPARAM, ICELLS, LFAIL 
XPRGB  =  0.0 


j  r.n  nr,  ^  a  ,*1  --  /  r.  ;  t 

R.  r  o  O  -  i  .  “  C  A  r  \  -  i  , 

r^t,  .  u  iM 
z  I'm  u 


'•  D  ■■  '-I  ‘ 

r  '1  r.  i1  •  1  , 


X  ; 


SUBROUTINE 


i  I  sj  Hi  1*1 


ESTIMATE  PARAMETERS  OF  3AM MA  OIS'^FIBOTICN  AfiD 
PEPFOPM  30CDNES3-3F-- IT  ^EST 


i-FAIw  •  LOGICAL  REjuLT 


r.  u  C.  •  —  r  r«  i  i_  U  ”  c. 


INTEGER  ^4  ( I ,  r  -  .  M )  ,  INTEGER  *  ^  J  ;  .  z  '  T  E  B  j 

IMPLICIT  REAL  -G-Z*.  DOUBLE  'PRECISION  .OGICAl  -Lx 

IMr’L.IC*T  uHARACicR  M) 

n  •. 

w  U  I 


■r.  V.  ■ 


DISTRIEUTIGN  FITTING  PROGRAM  SOURCE  CODE 


C0MM0N/DATA2/ XCTOFF (5000) ,XPDF(5000) ,XCDF(5000) . IC 
COMMON/TEST/XCELL  iSOOO)  ,XCHI  (5000)  ,XFARM(4)  ,XLE'v'EL 
XPARAM, ICELL3,LFAIL 
COMMON/NAMES/NDIST 
CHARACTER  *20  NDIST 
DIMENSION  XMTBLdOl)  ,XBTBL(101) 

EXTERNAL  QAMCDF 

DATA  XMTBL /O .02,0.03,0.04,0.05,0. 06 ,0.07,0.08,0.09 
0 .  2 , 0 . 2 . 0 . 3 , 0 .  4 ,  0 . 5 , 0 .  6 , 0 .  7 , 0 .  3 , 0 ,  9 , 

1.0, 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7. 1.3, 1.9, 


I  A  XBTtlL/0. 01  8  ,  ,  0. 0275 ,0. 0360 ,0.  U442,U.  0  523 . 0. 
0.0679,0.0756,0.0831 .0. 1532,0.2173,0.2790.0.33 
) . 3955 , 0 . 45 1 7 . 0 . 5070 , 0. 56 15 , 0. 6155 , 0 . 6690 , 0 . 72 
0.7743.0.3272,0.3794,0.9314,0.9332, 1.034, 1.086 
1.137,1.133,1.240.1.291,1.342.1.393,1.444,1.49 
1.545.1.596,1.646.1.743,1.349,1.950.2.051.2. 15 


59,4.409.4 


'  rt  i’(  -  ^  .  ‘j 


51=1.  IC'OF- 

*  I  T  ,  I  I  ^ 

I J  I  L  :auZ 

=  ri  L  3  G  X  3  T  A  T  4  ;  “  i  (  1  .  ■)  / 
c.  C  ^  "  U  ?  R  Q  C  E  -D  L  R  w  0  r  ^ 
QCK  =  1.0/ XM 

^  XLGGK  .  E  j,  <;1TBL  '  1  ;  ^  THEN 
X  P  4  R  M  ( 1  ;  =  A  B  T  B  L  ( 1  / 
SEiFaLOQK  .LT.  xntbl::^  . 
THEM 

CGMPIJTE  ALTERNATE  PARAMETE 


DISTRIBUTION  FITTING  PROGRAM  SOURCE  CODE 


<ADJ  =  (XSTAT(7)  -  i . 0) / XSTAT ( 7 ) 

XS2NEW  =  XSTAT  (5)  ♦  XADJ 
XSNEW  =  SQRT(XSTAT(5) ) 

XPARMd)  =  XS2NEW/XSTAT(4) 

XPARM(2>  =  (XSTAT(4)/XSNEW)**2 
PRINT  ♦,'*»WARNING  -  LOCK-UP  VALUE  EXCEEDS  TABLE 
+  ’LIMITS,  NQN-MLE  PARAMETERS  WERE  ESTIMATED;' 
PRINT  ♦♦LOOK-UP  VALUE  =  ^XLOOK 
30  TO  200 

ELSEIFfXLQQK  .EQ.  XMTBLtlOD)  THEN 
XPARM(l)  =  XBTBL(lOl) 

ELSE 


A  -  1 

XLOQK 

.  100 

,3T. 

XMTSL \ I ) 

.AND. 

VI  I-' 

A  L.  u  u  r  . 

.LE 

mtbl; 

!♦! ; ! 

THEN 

XRNGl  =  XMT3HI  +  1)  -  XMTBLII) 

XRNG2  =  XBTBL(I+1)  -  XBTBL(I) 

XDIF  =  XLQOK  -  XMTBL(I) 

XPCNT  =  XDIF/XRNGl 

XPARM(i)  =  XBTBL(I)  +  (XPCNT  ♦  XRNG2) 
END  IF 
CONTINUE 
END  IF 

■P^FM'C}  =  XSTAT (4) /XPARM  (1) 

CONTINUE 
NR  I  TE': -*.000) 

■ORMAT(/.  FITTING  A  GAMMA  DISTRIBUTION;  ! 
wRI'E  XPARM(2)  .XPARMd) 

FORMAT'  •  ESTIMATED  SCALE  PARAMETER  =  .F 
EoTI mated  iHAPE  PARAMETER  =  .FID. 4) 

DOC  MI-SOU  ARE  'EST  MERE 

w  n  L 'w  n  C  0  N  T  i  5  A  M  L  D  F  / 

^  I  i  '  1  ri  c 

RETURN 

END 

3  u  B  G  U  I  .  N  E  j  ri  il  G  J  F  :  ,*  ,  .*  r  R  G  B 


^  w  .  i  ‘J  '  Z 


i'  n  Vi  V  ri  ,  T  I-  r  r  •-  i  >  .  c  /i  -  •  i  •»  tr  •  v  '  -  ’  -  ■  .  —  ■ 

u  u  i  1 1  i  Li  l'<  /  ’  C  3  I  /  D  U  C  L  ^  '  -f  /  .Awn*  w  iJ  '  ,  *  f*  ■-!  r,  ;  <  “  ■  , 

•<-  X  P  A  f'!  A  i1  ,  I  C  E  L  L  b  .  i_  F  Hi  1 1_ 

XPROB  =  0.0 


^PLiT 


■  A  L  J  E  3 


!  I  C  3  i-  ri_  i 


I  ‘  A  .  L  T  ,  .1 ,  i.'  >  R  E  T  R  'I 

oi£>j  =  X,.  xp;RM^:, 


:TRIBUTIQN  FITTING  PROGRAM  SOURCE  CODE 


CALL  MDGAMiXNEy .XFARMti; ,XPR03,IER) 

IFilER  .£Q.  129)  THEN 

PRINT  », '**TERMINAL  ERROR  IN  IMSL  ROUTINE  MDGAM. 
+  ' X  IS  LESS  THAN  ZERO  ' 

ELSEIFdER  .EQ.  130)  THEN 

PRINT  ♦. '**TERMINAL  ERROR  IN  IMSL  ROUTINE  MDGAM, 
+  '?  IS  LESS  THAN  OR  EQUAL  TO  ZERO' 

END  IF 

RETURN 

END 

SUBROUTINE  FITGEO 


ESTIMATE  PARAMETERS  OF  POISSON 
PERFORM  GOODNESS-OF-FIT  TEST 


AND 


IMPLICIT  INTEGER  *4  (I,K,M).  INTEGER  *2  d).  3Y"£ 
IMPLICIT  REAL  (0-Z),  DOUBLE  PRECISION  (D).  -QGICAL 
IMPLICIT  CHARACTER  (N) 

CQMMQN/DATA/XSTAT(10) ,IVALS 

COMMON/TEST/XCELL (5000) ,XCHI (5000) ,XPARM(4) .XLEVEL 
+  XPARAM, ICELL5,LFAIL 
CQMNON/NAMES/NDIST 
CHARACTER  *20  NDIST 


2  ')  C> 


EXTERNAL  QE(]PMF 

^  P  A  R  A  M  -  1.0 

'■IDIST  =  GEOMETRIC 

XPARM'l)  =  1.0/  (XSTAT'A)  1.0) 

N  R  I  T  E  (  *  .  a  0  0 ) 

format;.','  FITTING  4  GEOME'PIC  , 
XiR'-^El  +  .aOd  XPARMti; 

FORMAT:  estimate: 


*.  T  n  I  •  ^  H I  , 

\  *  C'U  ^  *  U  i'i  J 


;hi- 


lUARE  ’E3T. 


"HEN 


•  H  I  *■  .  ’ 

b  i-'  U  A  R  E 
I  A  u  b 


^  t  M  r.  G  r 


VALi: 

'HEN 


IHE  CHI 


~  r-.n  T  r  . - ^  ■ 

r  ur.  i.’  i  a  u  a  .  t  J  j 


CALL  CHDISC '3E0PMF; 

continue 

RETURN 


LU  <C 


n  -r  r,  T  n  I  I  »  n  s  I  t  ^  t  t  m  ?"■  D  •'l  f*  'I*  M  n  < '  C  <"•  C 
J  1  o  1  r.  4,  b  u  t  « ij  iM  r  i  I  t  A  u  r  K u  o I \ H i  <  U  w K u  c 


Z  w  M  M  Li  N  /  TEST  /  X  C  E  L  L  ■>  E  0  00)  ,  X  C  H I  -.5  0  0  0 )  ,  X  F  A  R  M  i  4 )  .  X 
XPARAM. ICELLS.LFAIL 

XPMF  =  (EXP(-1.0  +  XPARM(l))  *  (XPARMvl)** 

X) i /XFACT'X) 

RETURN 

END 

SUBROUTINE  FI  TUN  I 


ESTIMATE  PARAMETERS  OF  UNIFORM  DISTRIBUTION  A 
PERFORM  3QQDNES3-QF-FIT  TEST 


1 1 1  r  1.  i  i 

’  >4  r. !  T  T  T  f  n  \  ",  m  I  n  I  1“  ",  r.  c  ^  O  ’  ‘‘I  /  n 

^ ,  I  r  i_  .  ^  i  '  ii  M  L  \u  -  L  :  ,  u  u  £5  L  c  r  h  t  -  x  3  i  u  O  \  u  i 

T  M  f"' »  t  T  Li  A  H  /■••  r  T  r  '“i  •  M  \ 

i  iM  r  L.  i  L  1  :  -  iH  H  n  M  u  j  c  n  •  in  / 

-  w  1  n  O  I  /  «  M  .  ^  5  I  rl  I  K  i.  J  i  •  1  V  H  1.  3 


'  n  k,i  M  n  k  I 


'J/'I'EST/'XCELi.  (5000)  ,  XCHI  iSOCO)  ,XPARM  (4)  .  > 


XPARAM, ICELL3.LFAIL 
COMMON/NAMES/NDIST 
SHARACTER  *20  NDIST 
EXTERNAL  UNICDF 
XPARAM  =  2.0 
-■■iDIST  =  'UNIFORM' 

X  P  A  R  M  i  1  /  =  X  S  T  A  T  ( 1  > 
aFARMI;}  =  'XSTAT'O) 


^  rX  1  u  ,  *  .  o 0  ) 

rORM-^ii,.  :-I'!’''iNG  A  UlilFCRM  D 
4RITE>.cO:/  XPARM  ;  1 ,  .  XPARM  ;  2; 


.  -  .n  I  ZJ  u 


P  C  5 


CJ  C,J 


DISTRIBUTION  "ITtING  PROGRAM  SOURCE  CODE 


aTERMC  =  0.0 

DO  131  I  =  1.  ICTOFF 

XTERM2  =  XTERM2  +  ( ( XCTOFF ( I > ** X BNEW ) 

+  *  XPDF(I) ) 

31  CONTINUE 

XALPHA  =  <(I.O/XN)  ♦  XTERN2)**<2.a/XBNEW> 

XBETA  =  XBNEW 
XPARM(2)  =  XALPHA 
XPARM(l)  =  XBETA 
ENDIF 

WRITE!*.SOO) 

00  format;/.'  FITTING  A  WE  I  BULL  DISTRIBUTION:') 

WRITEi^.iOl)  XPARM'C) .XPARMIl) 

01  format;'  estimated  scale  parameter  =  '.Fi2.4.,. 

^  estimated  SHAPE  PARAMETER  =  '.F12.4./. 

+  ASSUMING  A  LOCATION  PARAMETER  OF  0.0'./) 

CALL  CHCOMT (WEICDF) 

99  CONTINUE 
RETURN 
END 

SUBROUTINE  WE  I  CDF ( X . XPRQB ) 

COMPUTE  THE  CDF  -  F(X)  FOR  THE  WEIBULL  DISTRIBUTION 


COMMON/ ’’E 

E"/'XCELL(500' 

XPARAM. 

ICSLL3.i-FAIL 

X  F  R  0  3  =  0 

•  V 

I F  ,  X  .  L  .  . 

0.0/  RETURN 

XPRCB  =  1 
RETURN 

END 

,0  -  EXP;-i. 

)  H  L  j  '4  D  F  . 


1  '  C  J  C  r;  ♦  *r 

1  u  U  - 

r-t  F.  ri  T  E  F 


j  r  ■  ^  d  '*!  *  r  j  •  c  -  c  b 


^  .  1  ,  y  .  .  i  ^  ■  c.  a  n  ^  ’ 

J  0  iJ  S  L  E  F  E  b  I  b  I J « 4  J  .  .  L  -•  (j . 


CCMMGN, data;  '  XC'CFP  iSOOO  . XFDF  5  jOO  ■  . X CDF  •  5000 ;  , 
C  C  M  M  0  N  /  T  E  3  T  •  'X  C  E  L  i-  '  0  0  )  .  X  C  H I  '  5  0  'J  )  .  X  P  A  R  M  4  •  .  '  L  t 

r  \FARAM,ICELL3.uFmIL 
CGMMCN/NAMES, NDIST 
DIMENSION  XHPDF  iSOOO) .XHCDF  5000) 

DIMENSION  XD  IFF  <5000) 

DIMENSION  aEXPCT  '5'}'}0) 

CTER  *20 

c’-ER  +:o 


DISTFIBUTICN  FITTING  PROGRAM  SOURCE  CODE 


EXTERfiAL  CDF 
XTDT  =  0.0 

DO  100  I  =  1 .  I C T 0 F F 

CALL  CDFiXCTOFFd)  ,XHCDFiI)) 

IF!  I  .ED.  1)  THEN 
XHPDF(I)  =  XHCDF(I) 

ELSE 

XHFDFd)  =  XHCDFiI)  -  XHCDF<I-1) 

END  IF 

XEXPCT(I)  =  XHPDFd)  ♦  XSTAT!7) 

IFfXEXFCTd)  .ST.  0.0)  THEN 

XDIFFd)  =  (iXPDFd)  -  XEXPCTd))**2)/XEXFCTd) 


XDIFFd)  =  XPDF  I) 

END  IF 

<707  =  X  T  D  +  XDIFFd.) 

CONTINUE 
NRITE (*.601 ) 

FORMATd  GOODNESS-QF-FIT  TEST:  ' ) 

WRITE(*.605)  XTOT 

FORMATd  TEST  VALUE  =  ',F16.4) 

WRITE!*, 626) 

FORMAT!'  DEVIATIONS:’) 

WRITE  ’*.616 ) 

-ORMAT d  CEL-  DEVIATION  FROM 

.DBS  EXPEC"  PDF  ’rPDF 

<  0  =  0 . 0 

IF  ICTOFF  . ST.  10)  THEN 
ININ  =  5 

I M  A  X  =  ICTOFF  -  A 


imhx  =  : 


I  F  I  .  L  E  .  I  i'l  I  N  ,  0  P  .  I  .  3  E .  I  A  ^  c  I 

X  1  =  *  F  D  F  d  .  .  X  S  T  A  T 

IF  I  .ED.  d  THEN 

W  R  I  T  E  '  ♦  .  G 7  I  .  •  D  I  F  F  ‘  i.  .  o  F  -  '  .  . 

(PDF  d  .  XEX-'C’"  I  d  d  .  XHFjF  d  )  . 

XCDFdi.XrlCDFd' 

FORMAT dX. I6.F1A. ; ,;F?.0.:FI0. j.AFlO. : 
ELSE 

W  R  I  T  E  '  .  ♦  .  a  0  7  )  I  .  X  D  I  F  F  !  I  ;  .  X  C  .  0  F ,  1  -  i  /  . 
.(CTCFF  d  )  .  (PDF  d  ,  .  XEXPCT  I  '  . 

XI . XHPDF  d ) . 

XCDFd).XHCDFd/ 
c  N  DIF 


•  •  •  'j.  -J.  -.V  -a V.  ' 


DI3TRIBUTIGM  BITTING  PROGRAM  SOURCE  CODE 


133  CONTINUE 

write;#, 603)  XHCDF(ICTOFF) 

603  FORMAT!'  HYPOTHESIZED  CDF  AT  MAXIMUM  OBSERVED  ' 
+  'VALUE  =  ' ,F3.6) 

RETURN 

END 

SUBROUTINE  CHDISC(PMF) 

TEST  GOODNESS-QF-FIT  OF  THE  HYPOTHESIZED  DISCRETE 
DISTRIBUTION 


IMPLICIT  INTEGER  #4 
IMPLICIT  REAL  (0-2) 


t'I,K.M),  INTEGER  #2  (J).  BYTE  (S) 
DOUBLE  PRECISION  (D).  '.OGICAL  ;L) 


IMPLICIT  CHARACTER  (N) 

COMMON/ DAT  A/ XSTAT i 1 0) . I VALS 

CCMMGN/D ATA2/ XCTOFF ( 5000) , XP DF ; 5000 / . XCDF  t SOOO ;  . I CrCr F 
COMMON/TEST/XCELL (5000) , XCHI (5000) , XPARM (4) , XLEVEL, 

#  XPARAM, ICELLS.LFAIL 
COMMON/NAMES/NDIST 
DIMENSION  X£XPCT(5000) , XOBSVD (5000) 

DIMENSION  XVALUE'SOOO) ,XHPDF(5000) , XHCDF ! 5000) 
CHARACTER  #20  NDIST 
EXTERNAL  PMF 
100  CONTINUE 


- . G  U  R  E  EXPECTED  PROBABILITY  AND  *  R  E  C  U  £  M  C  Y 


DO  10  I  =  1.  ICTGFF 
aQBSVD ' I :  =  XPDF  ^  I ) 

;VALJE'i;  =  (CTCFF^I) 

IFi'I  .EQ.  1;  THEN 

-  .-I  L  _  .-Mr  ■  C  T  G  F  F  ■  I  H  C  2  F  I 
\  H  P  D  F  %  I  !  =  X  H  C  j  F  '  I  ‘ 

E  ^  E  E 

=  iNi*.  Ai-iwFF  i,'.' 

rx  P  j  F  ■  I  '  =  0 . 0 

CO  CO  =  ietrt.  iend 

'1  -  "Luf^  li) 

CAL^  PMF  -  X 1 . 

XHPDFd;  =  .'HPOF;:)  # 

:0  CONTINUE 

( H  C  3  F  I ;  =  ■,  H  C  D  F  I  -  1 .  ~  .<  H  F  D  F  ■,  I ' 
E  .N  D  I  F 

>  E  X  P  0  T  i  I =  X  H  P  D  F  '  I  /  »  XSTAT;”/ 

10  EONTINUE 


DISTRIBUTIQN  FITTING  PROGRAM  SOURCE  CODE 


XLOW  =5.0 
IFIRST  =  1 
ICELLS  =  ICTDFF 
0  CONTINUE 

IF(XEXPCT(IFIRST)  .LT.  XLQW)  THEN 
IFdFIRST  .LT.  ICELLS)  THEN 

XEXPCT (IFIRST  +  1)  =  XEXPCT ( IFIRST  +  1)  +  XEXPCT ( I F I RST } 
XDBSVDdFIRST  +  1)  =  XCBSVDdFIRST  +  1)  +  XGBSVD  (IFIRST) 
IFIRST  =  IFIRST  +  1 
ELSE 

PRINT  ♦.•♦♦ERROR  -  TOO  FEW  CELLS  FOR  CHI-SQUARE  TEST' 
RETURN 
END  IF 
GO  TO  30 
ENDIF 

CHECK  LAST  CLASS  TO  BE  SURE  IT  CONTAINS  AT  LEAST 
5.0  EXPECTED  VALUES 

0  CONTINUE 

IF  (XEXPCT  (ICELLS)  .LT.  XLOW)  THEN 
IFdCELLS  .EQ.  IFIRST)  THEN 

PRINT  ♦.'♦♦ERROR  -  TOO  FEW  CELLS  FOR  CHI-SQUARE  'ESI ' 
RETURN 
ENDIF 

.Lu!.  L3  —  iLCLuS  —  i 

( E  X  P  C  T  d  C  E  L  -  S  i  =  X  £  X  F  C  T  d  C  E  L  L  S )  +  X  E  X  P  C  T  d  C  E  L  -  S  I ) 

XGBSVD  dCELLS)  =  XOSSVD  (ICELLS)  *  XQBSVDdCE.LS  -  i) 

'VALUE  dCELLS;  =  XVALUEdCELLS  ^  m 
30  ""  0  4  0 
E  N  GIF 


■_  0  M  F  U  T  E  ‘w  H  i  -  3  Q  U  A  R  E 


O  .  n  i  .  s  i  I  u 


dHiSQ  =  0. 

CD  coo  I  =  IFIRST.  ICELLS 
I  F  ’  X  E  ( P  C  T  ( I  )  .  5  T  .  0 .  )  'HE  N 

-  =  ^dOBSVDd;  -  XEXPC'd.  *♦:.  dXFCT  d 


'  =  <  C  3  E  V  D  d  ) 

E  M  j  I  F 

X  L  H  I  S  G  =  X  C  H  I  b  Q  +  • 

C  J  N i  M  U  E 

XPHI  =  1.0  -  XLEVEL 

ITOT  =  dCELLS  -  IFIRST)  1 

XDF  =  -LQATdTGT';  -  dFARAM  -  1.0' 

I  F  '  X  D  F  . L  T .  1.0/  THEN 

?  R  .  N  T  »  .  ♦  ♦  t  R  R  0  R  -  TOO  FEW  E  L 1-  5  ■  u  R  - 1 1  -  3  l:  U  h  R  E  'EE 


DISTRIBUTICN  FITTING  PROGRAM  SOURCE  CODE 


END  IF 

CALL  MDCHI (XPHI,XDF,XCRIT,IER) 

CALL  MDCH(XCHISQ,XDF,XP, lER) 

XPTAIL  =  1.0  -  XP 
WRITE(»,601) 

601  FORMATC  CHI-SQUARE  GQODNESS-QF-F I T  TEST:') 
WRITEU,602)  NDIST,NDIST 

602  FORMAT!'  HO:  SAMPLE  DATA  DISTRIBUTED  AS  ',A20./. 

+  '  HI:  SAMPLE  DATA  NOT  DISTRIBUTED  AS  '.ACO) 

IFdTOT  .LE.  10)  THEN 
IMIN  =  ICELLS 

IMAX  =  IFIRST 

ELSE 

IMIN  =  IFIRST  +  4 

IMAX  =  ICELLS  -  4 

cuD  I F 

i4RITE(>,603) 

603  FORMAT!'  CLASS  VALUE  OBS  FREQ  EXP  FREQ 

*  '  CHI  VALUE') 

ICLASS  =  0 

DO  300  I  =  IFIRST.  ICELLS 
ICLASS  =  ICLASS  +  1 
IFi'XEXPCTtl)  .ST.  0.0)  THEN 

X  =  :^XOBSVD^I>  -  X£XFCT’I))**2)/XEXPCT.  I) 

:  =  XOBSVD.I) 


.LE.  IMIN  .CP.  I  .5E.  IMAX;  THEN 
4RrE  ■  ♦  .  oOT)  ICLASS.  INTIXVALUE  a)  i  .  I  NT  ;  X  OBS  VD  •  I )  i  . 
.EXPCT  I )  .  X 

FORMAT  I  IX. I " . 2  1 1 0 . F 1 5 . 4 . F 1 7 . 2 ; 


c.Ji;  i  I- 

:;-0  CCNTINUE 

4  p  I  I  E  ,  *  .  c  3  1  i  'v  p  L  :  .  A  S  i  IP  i  .  /  '  .  A  u  H  I  b  G 
;■  3  I  -  3  P  M  A  7  F  0  T  H  L  .  I  0  <  .  I  )  0  .  F  1  5 .  4  .  -  1  ~ .  2 ) 

4  R  I  E  ,  p  ,  o  '.i  4  j  ■  C  H  I  S  0  .  X  L  E  'v  E  L  .  X  D  F  .  X  C  r:  I  ; 
b.;.4  FORMAT!  TEST  STA'ISTIC  =  '.Fla. 4... 

^  ALPHA  LEVEL  =  .F3.  . 

DEGRESS  OF  FREEDOM  =  .FIL.I./. 

l-ritical  value  for  test  statistii 

NRITE'*.613)  XPTAIL 
bi3  FORMAT (  ■  P-TAIL  =  .F?. 7) 

I F ! A  C  n I S  Q  . L  t .  X  C  R  I  T  j  THEN 


CJ  C.J 


DEilAND  SIMULATION  PROGRAM  SOURCE  CODE 


PROGRAM  SIMDMD 

SIMULATE  DEMAND  AND  MIGRATION  FOR  40909  DESC  INVENTORY  ITE 
ON  A  QUARTER  BY  QUARTER  BASIS 

POSSIBLE  ITEM  GROUPINGS  CHARACTERISTICS  ARE: 

1)  ANNUAL  DEMAND  FREQUENCY 

2)  ITEM  CATEGORY  (N-S,  NSO,  RL.  RM.  RHl,  RH2) 

3)  MAXIMUM  RQN  SIZE  (QUARTERLY) 

4)  AVG  RQN  SIZE  (QUARTERLY) 

5)  DEMAND  STABILITY  (i  OF  CONSECUTIVE  QUARTERS  IN  CURRENT 
CATEGORY) 

6)  AVG  PRIORITY  (QUARTERLY) 

7)  AVG  FMS  CODE  (QUARTERLY) 

8)  ITEM  PRICE  (AS  OF  FRAC  ENTRY  FOR  JUL-5EP  31; 

9)  ANNUAL  DEMAND  QUANTITY  (ADQ) 

10)  FSC  CODE 

11)  ANNUAL  DEMAND  VALUE  (PRICE  ♦  ADQ) 


IMPLICIT  INTEGER  *4  (I,K,M).  INTEGER  *2  (0),  BYTE  ^B)  . 

+  DOUBLE  PRECISION  (D) ,  LOGICAL  (L) ,  CHARACTER  (N) 

COMMON /GROUP  / 1  GROUP  (11),  XLEVEL  ( 100. 1 1 )  .  IGRP  .  I  LEVEL  ..11) 
CQMMQN/3IMDAT/ XPPICR (3,1000). XFMS (3. 1000) . XDPARM  <4.  1  000)  . 
f  i  C  A I L  •  '  '  1  0  VO)  ,  I D  £  T '  P  (  2  .  1 V  y  0  .•  ,  L  D  A I L  Y  ( 1  v  V  0  ) 

COMMON/ I TMDAT/J ITEM (41000) , XD AYS (41000) . L I 'EM  .  4 1  000 ;  . 

+  (PRICE  :  4  1  0  C  0 )  ,  3  S  T  A  3  C  ,  4 1 0  0  0 ;  .  B  F  C  0  D  E  ■  4  1 0  0  0 
C  0  M  M  0  N  /  G  R  P  D  A  T  / 1  3  C  N  T  ;  1  -j  0  0 ;  .  I G  0  L  D  ( i  U  0  ’J'l  .  1 3  0  U  T  ■.  1  y  O'  ,  .  w  I  N  <  1 < 
3  L  £  v  E  L  ( 1 1  ,  1  U  y  U ) 

COMMON/MIGRAT  '  lACAT.;:,')  .  I  SCAT  (7, 7) 

CGMMON/DEMAND/XACAT  .4. 1’.  14)  .  XSCAT  (4 , 7  .  1  4  ^  ,/Ar£C:4.;i.:4). 

-  ( S  F  3  C  )  4 , 3  1  .  1  4  ) 

;0MMCN/GRPDMD/  (GNDMD;4.;.  lOOO -  .  XGNrRI  .4,1000)  ,  XGIIFMS ■ 4  .  , o 
COMMCN/EMPIR/ XCDF  3. 30000)  .  XC'CF- ^ C . C jC OO ,  . 

*  ICTGPi^'C) 


COMMON  NAMEMP'NEMPIR  C. loOO) 

CCMMCN. SMOOTH; X£"  41/ 001 .  (SDMD  .3. 4  1000 /  .  X5FR0  3  .  -  1  ;00 

■  SS'VP  :4  1  000; 

CCMMCM/ 3FPCTC  ' -GFCS  .1000)  .  IGRF05  i  3  .  1 000 '■ 
w  3  M  M  C  M  /  M  i  G  S  M  V  /  3  M  I  G  (  1  3 , 4  1  y  y  (J  )  ,  X  B  M  I G  .  4  1  ■.»  y  ;  ,  S  T  d  I  L  ,  4  1  .  /  .*  /  , 

■  .  S  T  C  N  T  C  ;  ,  I J  U  M  P  (  2  0 ) 

DIMENSION  BDUMMV '  12) , XNDRK (30) . INCRK '30) 

D I M  E  N  3  I C  M  X  N  G  R  L  2  (30) 

DIMENSION  JITEMQ  (4  1000) 

CHARACTER  ♦35  NAMES.ll; 

CHARACTER  *80  NTTL 
CHARACTER  *10  NEMRIR 
CHARACTER  »C3  NDNAME  11.) 


CHARACTER 

CHARACTER 


★  1  A.) 


NAHCAT(7) 

♦20  NAMC«P(4) 

CHARACTER  *20  NAMRND(5) 

DATA  NAMCMP/ 'DEMAND  DUANTI TV DEMAND  FREQUENCY' 
+  DEMAND  VALUE', 'DV  (CONSTANT  PRICE)'/ 

DATA  NDNAME/ 'EMPIRICAL' , 'EXPONENTIAL' ,  'WE  I  BULL'  , 


'SAMMA' ,  UNIFORM' , 'NORMAL' , 'ERLANG 


IRIANGULAR ' 


'GEOMETRIC' , 'POISSON' , 'DISCRETE-UNIFORM'/ 


DATA  NAMES/ 'DEMAND  FREQUENCY ITEM  CATEGORY', 


MAX  RQN  SIZE','AVG  RQN  3 1 ZE ' , ' DEM AND  STABILITY'. 
AVG  PRIORITY',  AVG  FMS  CODE,  ITEM  PRICE', 

,  FSC  CODE  '  , 


h  'ANNUAL  DEMAND  QUANTIT 
■  'ANNUAL  DEMAND  VALUE'/ 
DATA  NAMCAT/' 

.  '  5  /  M  ’ 


N-3'.  NSO',' 

K  /  H 1  '  ,  R  /  H  2  ' 

DATA  NAMRND/ ' DAILY  DEMAND ' , ' RE3U I S I T I  ON 
■  INTERARRIVAL ' . ' REQUISITION  PRIORITY  '  . 


n  r  T  A  n  r  r 

•JC  i  rt  acc 

D  VALUE  FROM 

ROUTINE  GTSEED' 

CALL  3TSEED<DSEED) 

IMXQTR  = 

14 

INPUT  AND 

OUTPUT  F 

ILE 

DESCRIPTIONS: 

"C  . 

■  »  M  T 

IN  i  ' 

■5RFDEF. 

SIM 

■  -  CONTAINS  3R0UPI 

•'ll  T  “  n  \ 

ij  ,  1  *  4.  . 

ITEMID. 

3 1 M 

->  n  n  -I*  '  T  ».  i  r  n  r.  n  1 1  r, 

«  U -  1  *  ■<  O  'J  A  u  u  r 

'  '  'J  I  •-  i 

'  -3  R  P  I  D  .  3 

I M  ' 

•-  n  SI  T  A  T  SI  A  ^  ^  'A  o  r. 

“  ‘w  -j  r4  1  M  i  1 4  3  U  .-1  i  C  O  Li  A 

AND  SAMP 

LE 

n  n  1 1  SI  ^  n  —.nr.  —  n  •  i  n 

w  sJ  0  i'4  .  .3  •  *J  A  w  H  w  n  J  r 

u  .-1  '  ri  L  J  . 

n  • 

“  D  0  th  T  A  i  N  3  A  C I  L  A  L 

AMD  DEMA 
D  L  A  R E  R 

ND 

VALUE  3Y  CA'ESGRY  F 

.Mi.  ■ 

CAT31  .D 

H  1 

“  ■-  2  Ti  T  1 M  b  1  H  c  *  LI  A 

r-  r.  T  t  1  n 

r  u  r  i  n  c 

”  T  r 

V  c 

I  1  _r 

N  S  A  L  L 

.  ID 

-  0  D I  i  T  A  I  ’3  ^  H  E  J  E 

.  or, 
M  r'. 


rirr^Kt^TT 

ucr  ^  n i  •  i 

il  H  Lr  n  i  ) 

ii  V  Eli  AND 

i».  f.  r»  J-.  I  ,  r.  T 

j  r.  u  r  . 


j:ir 
j:ir 
’JM  I  ■ 


_ .  .  _  .  _  j  E  ?1  A  " 

/'  A  L  J  E  3  NEEDED  I  jN  THE  3 1 M  L  L  A  T I  G  N 
j  R  ?  C  D  F  .  -  I  ii  '  "*  L  G  N  T  A  I N  5  r  R  .  C  R  i  * 

-  -  Ti  if  n  r.  nr.  /\nT*  - 

*  _  r  J  ^  S  '  H  i  'i  Lf  •  u  w-  M  I?  i  u 

MODELING  D  I E  T  r  1  B  Li  T  I  ij  N 
ING 

H 

T 


J 


FDR 


I A  C  H  3  R  G  w  P 
IGalT.DAT 
FIGURES  FOR  32 

•“r'p'pT  n/\T'  _ 

roLML..wr»« 

■  R  E  u! .  .  AND  D  E  M 

n  '  r  I  '  n  I  I  A  r.  T  r-  n 

-HL'ft  u/uHr.  icrr 


u  d  w  ”  1 

CONTAINS  ACTUAL  DEMAND, 
AND  VALUE  BY  FSC  CODE  FI 


f.  •-<  r.  n  r  •  •  v . 

r.  .  I  U  w'  C  L.  .  L 


U  ^  T  i  I  f  u 


m 


o  n 


;cnhi’(i;  Duuruc  uwl'c 


DC  12b  II  =  1.  ILEVELil) 
READil,504>  XLEVELdl.I) 
FORMAT  (F12. 4) 

CONTINUE 
CONTINUE 
CLOSE (1) 

FIGURE  TOTAL  POSSIBLE  GROUPINGS 


DO  130  I  -  1,  IGRP 

ITGRP  =  ITGRP  *  ILEVELil) 

CONTINUE 

;‘;RITEi*.b04)  ITGRP 

FORMAT ( 'OTOTAL  GROUPINGS  IN  THIS  RUN  =  .14) 

FOR  EACH  POSSIBLE  GROUPING.  READ  THE  LEVEL  IB  AND  THE 
SAMPLE  DATA  COUNTS  FROM  UNIT  4 

0PEN(4.FILE='GRPID.3IM'  ,  ST  ATUS=: '  OLD  '  . 

FORM= 'UNFORMATTED  '  ,  ACCESS=  '  SEQUENT  I AL  ' ) 

REWIND  4 

DC  140  I  =  1.  ITGRP 

READ  i  4)  ELEVELdl.I)  .:I  =  1.I3RP:  .IGCNTd. 

CONTINUE 
CLOSE  14/ 


lEAD  THE  ITEM  GROUP  IDS  -ROM  UNIT  C 


SEOUEilT 


DEMAND  SIMULATION  PROGRAM  SOURCE 


r-  n.  r.  r* 


jQ  175  II  =  1,  IGRP 

IF(BLEVEL{II,I)  .EO.  1)  THEN 

WRITE  (#,631)  II.NAMESdGROUPdl)  )  . 

XLEVEKBLEVELdl ,  I)  ,11) 

FORMAT (3X, 15,  ' )  '  , A25 , 22X , F 1 2. 3) 

ELSE 

WRITE (». 632)  II, NAMES d GROUP (ID ) , 
XLEVEL(BLEVELdI,I)-l,ID  , 

XLEVELIBLEVELdl,!)  .ID 
FQRMAT(3X, 15, ')  ’  , A25 . 5X , F 1 2 . 3 , 5X , F 1 2 . 3 ) 

ENDIF 

lONTINUE 

I F ( L D  A I L  Y ( 1) )  THEM 
WRITEi#.622) 

FORMAT? 'OTYPEi  DAY-TO-DAY  SIMULATION  ■ 

W  R  I T  E  (  *  ,  6  3  U  )  X  D  A I L  Y  d  ) 

FORMAT?  OPRQBABILITY  OF  POSITIVE  DAILY  DEMAND  =  . 

MR  I  TE  (  #  .  624 )  MDNAME  dDSTYP  (1 ,  D  ) 

FORMAT dODISTRIBUTIQN  FOR  MODELING  DAILY  DEMAND  IS 
IFdDSTYPd.D  .EG.  D  THEN 
WRITE(*,625)  NEMPIRd,!) 

FORMAT  (■■  DATA  TAKEN  FROM  FILE  =  '.AlO) 

ELSE 

WRDEd.alS)  -XDPARMdr,!)  .11=1,2; 
pORMAT;'  RARAME'ERS: ■ .2F1q. 5) 


XRRIOR 


CJ  r.j  Cj 


t- J  tJ 


DzMftNO  SIMULATION  FRCGRAN  SOURCE  CODE 


DO  1502  12  =  1,  6 

IFilACATdl,?)  .NE.  0)  THEN 

;<WGRK2(I2)  =  FLQAT(  lACATdl .  12)  ) /'FLOAT  :  lAI 
ELSE 

XNDRK2d2)  =  0.0 
END  IF 
CONTINUE 

WRITEi*.  1644)  dK0RK2d2)  d2=1.6; 

FORMAT  ;3X. '  ACTUAL' ,10X,6F10.6) 

DO  1503  12  =  1,  6 

XWCRKd21  =  XWCRKdO)  -  XW0RK2d2) 

CONTINUE 

WRITE  1645)  dWORK  d2)  .  12=1 ,6) 

FORMAT (3X .  DIFFERENCE ' dOX .oFlO.6) 

X 14  0  R  'k  l  7  )  =  0  •  0 
DO  1504  12=1.6 

XWORKdC)  =  XW0RKd2;**2 
XWORK'7)  =  XW0RK(7)  +  X!4CRKd2') 

CONTINUE 

WRITE!*. 1646)  (XW0RK!I2) ,12=1.7) 

FORMAT dX, 'DIF-SQUARD' , 10X,7F10.6} 

X  W  0  R  K  i  5  <J )  =  X  W  0  R  K  (50)  +  X  W  0  R  K  ( 7 ) 

I T  E  .  *  .  1  c  4  R  1  W  0  R  K  1 5 1) ) 

RMAT'  ;  -OTAL  SQUARED  PERCENTAGE  DIFFERENCE  = 
■•IFARE  DEMAND.  FREQ..  AND  DEMAND  '.'ALUE  SY  CATE' 


I  J  :i  M  r  I'l  i; 


i.navL'VL'wv'^aiiu^i  vwv.vlvi vuwi' 


DEMAND  SIMULATION  PROGRAM  SOURCE  CODE 


y  R I T  E  i  ♦ , S  3  9 )  10 
NRITEU.iA?) 

FORMAT! '0  COMPARISON  OF  SIMULATED  VS.  ACTUAL 
DEMAND  CATEGORY:  (ANNUAL  DATA)  ) 

DO  528  II  =  1,  4 
DO  529  12  =  1,  6 

X3CAT(I1,7,I0)  =  XSCATCIl  ,7. 10)  +  XSCATd! 
CONTINUE 
CONTINUE 

DO  530  II  =  1 ,  4 

WRITE  (*.648)  NAMCMP(Ii) . !MAMCAT(I2> ,12=1,7) 


FORMAT!  '0 

.m2o.7 (3X.A1U) ) 

WRITE (*.b49 

\  .»  V  r'  ^  A  '  T  <  T  n  *  i\  s 

*  lAaurti  Of 

.12=1,7) 

FORMAT!  'O’  . 

13X. 'SIMULATED' ,7F13.:) 

WRITE !*, 650 

\  .  S'  A  n  T  T  -  T  n  \ 

i  \  A  H  u  n  1  ‘  i  I  .  i  .i. .  .  V  / 

F0RMAT!i7X, 

ACTUAL' ,7F13.2) 

DO  540  12  = 

4  -T 

4  •  / 

XWGRK !I2) 

=  XSCAT!I1,I2,I0) 

~  XACAT!I1 

CONTINUE 

WR I TE ! ♦ , 65 1 

)  (XW0RK!I2) ,12=1, 

7) 

F0RNAT(13X, 

'DIFFERENCE' ,7F13. 

2) 

DO  550  12  = 

1,  7 

IF!XACAT( 

11.12,10)  . E  Q .  0.0 

)  THEN 

XWuRK  •  12) 

:-3E 

(WORK (12) 


■} .  0 


'XWORK  .12: / XACAT  ;il  .  12.  10) ) 


CONTINUE 

•iRdE  ■  *.=52)  vXWCR 
"OFMAT  'liX.  'FEHCENT^ .7F13.2) 
CONTINUE 


I  r  •  I  n  C  •"»  ^  k »  r  1“  M  A  ii  I  r,  i«aisi  — 

,  rncu.  .  -ciiMciii  /mujc 


-‘t  r  I  T  E  ■  *  .  C3  ^ 

WF■:■'E^*.653) 

"ORMAT  0  COMPARISON  OF  SIMULATED  VS. 

*  b  C  CODING:  ‘ANNUAL  D  T  A  , 

DC  553  : ;  =  : .  4 
nn  =:=■=  ’  ^  =  •  -fi 


X  S  F  3  C  ;  1 1  .  3 1  , 1  u ;  =  X  S  F  S  C  ( 1 1  . 3 1  . 1  ‘J  ; 

,  ,1  T*  T  ,n 
j  I'l  I  ; 

CONTINUE 


+  X  br  SC  ■ 


3 E M fi N D  SIMULATION  ? R 0 S R A M  S Dor OE  CODE 


656 


570 

657 


jaU 


SOI 


FORMAT ( '0 ' . 16X . 'ACTUAL  ' , 3F 1 3 . 2 , 3 ( / , 24X . BF  1  3 . 2 ) ) 

DO  5/U  I^  —  If  ul 

XW0RK(I2)  =  X3F3C(I1,I2,I0)  -  XAF3C ! 1 1 , 1 2 . I  0 ) 
CONTINUE 

write;*, 657)  (XW0RK(I2) ,12=1,31) 

FORMAT  r 0 ' , 12X , 'DIFFERENCE  ' , 3F 1 3 . 2 , 3 ( / , 24X , 3F 1 3 . 2 ) ) 
DO  530  12  =  1,31 

IF(XAFSC(I1,I2,I0)  .EQ.  0.0)  THEN 
XW0RK(I2)  =  0.0 
ELSE 

XWGRK(I2)  =  aW0'RK(I2)/XAFSC(Il. 12.10)  *  100.0 
ENDIF 


write;*. 352)  'XWORKdC)  .12=1,31) 
format;  '0'  , 16X.  'PERCENT' , 3F 1 3. 2 , 3 ( / . 24 X , SF 1 3. 2 ) ) 
CONTINUE 


OUTPUT  COMPARISON  OF  ITEM  COUNTS  SY  FREQUENCY  CATEGORIES 


write  (*.639)  10 
WRITE (*,301) 

format; '0  COMPARISON  OF  SIMULATED  VS.  ACTUAL  ITEM  COUNTS 
'3Y  DEMAND  FREQUENCY  GROUPS;  (ANNUAL  DATA)) 


WRITE ( *  ,30 

2) 

3  f)  2 

FORMAT (  '0 

.25X . '0' ,9X.  1- 

3 

:x. '10-1 

r 

•  200-UP  ' 

) 

ZERO  OUT  P 

REIZUENCY  SROUPI 

NG 

A  R  R  A  V 

DO  930  II 

=  1  .  w 

*  ccpcn  /  r 

I  ,  1 0 )  =  0 

930 

CONTINUE 

DO  940  II 

=  1  .  4  0  9  0  9 

IF  dSFPQ 

(  5  .  I  I  ;  .  L  T  .  1  .  •;) 

,  7 

HEN 

I  3  F  9  E  S 

(1.10/  =  ISFREQ 

I  'J ;  1 

E  L  5  E  1  F  ■  X 

r  f-  r.  n  c  *  t  ,  ■ 

c  r  n  u  w  .  1  i  /  .  1-  »  , 

,  r  ri  b  M 

ISFREQ 

12.10;  =  ISFREQ 

1 0 )  1 

c  L  3  E  I F  'X 

SFRQ(5.II)  .uT. 

... 

.0'  then 

ISFREQ 

',3.1'.';  =  I S  F  E  Q 

1^  . 

10)  ^  1 

EL3EIP  ■  X 

SFRD  '  5  .  :  D  .  L"". 

.. 

■;  ^ 

i  b  F  F  E  3 

i  ■'  r  «  r*  r.  ^ 

*t  ,  i,  “  4  G  r  ,  C  w: 

;  - . 

I U ;  -  t 

ELSE 

I  b  F  9  E  0 

(5,10)  =  ISFREQ 

c 

'■  'J  « 

1 0 }  ^  i 

ENDIF 

4  40 

CONTINUE 
WRdE  (*.30 

4;  (ISFREQ-II.I 

j)  . 

11=1.5) 

304 

FORMAT'.  5'X. 

SIMULATED  .51 

12; 

W  R  I  E  *• .  3 

3;  'lAFREQdl.I 

j  . 

*  4  •  w 

d  , 

F . R M M T  .5‘ . 

nL'wf^L 

ft!* 
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DO  305  II  =  1.  5 

IWORKdl)  =  ISFREQdl .  10)  -  lAFRED  ( 1 1 . 10) 

305  CONTINUE 

WRITE (*,306)  (IWORK(II) ,11=1,5) 

306  F0RMAT(5X, ’DIFFERENCE' ,5112) 

DO  807  II  =  1,  5 

IF{IAFREQ(II,I0)  .NE.  0)  THEN 

XWORK(II)  =  (FLOAT(IWORK(II))/'FLDATiIAFREa(II.IO)))  * 
+  100.0 
ELSE 

XWORK(II)  =  0.0 
END  IF 

307  CONTINUE 

WRITE(*,aoa)  (XWORKdl)  .11  =  1.5) 

303  rORMAT(5X.  'PERCENT  ',5F12.2) 

200  CONTINUE 

WRITE  RANDOM  VARIATE  GENERATION  SUMMARY 


WRITE  (*,660) 

FORMAT (' IRANDQM  VARIATE  GENERATION  SUMMARY  BY  GROUP:  './. 


GROUP  DISTRIBU'I'ICN  OB 

MAXIMUM  TOTAL 

)G  700  1=1.  IT3RP 
IFlLDAILVd))  THEN 

I F ' A  G  N  D  M  D  ( 1  .  1  .  I )  . E  Q .  0 . U )  THEN 
X  W  0  R  k  ( 1 )  =  y .  0 


OBSERVATIONS 
TOTAL  AVERAGE’ 


MINIMUM 


=  W  0  R  K  ( 1 )  =  X  G  N  D  M  D  (  4 . 1  . 1 )  /  X  G  N  D  M  D  ( I  .  1  ,  I  / 

—  V I  *  C 

.'j  R I  T  E  i  c  1 )  I  .  M  A  ‘1 R  N  D  ( 1 )  *  X  G !''» D  li  D  (  *  I  ,  1  ,  . 

:f  .eg.  '.o)  ^HE^^ 


^  '  —  ,  r  » I  r,  SI  r  •  1  r  • 


''  rt  u  R  ^  '  1  /  =  .  ') 

ELSE 

\  vJ  C  R  r  ‘  1  /  =  \  3  G  [1 D  V  4  .  _  ,  I ‘  c  u  D  ■  1.  .  *! . 
ENDIF 

WRITE  X  *.  66  i:  I  .^^AriR^iDl3)  .  UG^JOriDCI  .I, 
ENGIF 
u  0  ;'i  T  I N  U  £ 


.  ~  i  1  “  '  .  i**  f'.  (■ 


I  r  •  —  f”  r,  r  '  T  f-  T  —  r  r  f  I  '“•ri''nr  T'—- 

j  r.  1  •  c  T".  h  'j  u  i  -  A  i  n  r  h  i  u  n  i.  1 


C  C  .  4  C  .■*.  n  .  «  Di. 
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WRITE(*,671) 

671  FORMATC IREQUISITIQN  PRIORITY  GENERATION  PROBABILITIES 

+  '  BY  GROUP: ' 

+  '  GROUP  DISTRIBUTION  OBSERVATIONS  I', 

+  '  II  III  AVERAGE') 

DO  710  I  =  1,  ITGRP 

IFIXGNPRI (4, I)  .EQ.  0.0)  THEN 
XWORK(l)  =  0.0 
ELSE 

XWORK(l)  =  (XGNPRKl,!)  *  1.0)  +  <XGNPRn2,I)  *  2.0)  + 

+  (XGNPRI (3,1)  *  3.0) 

XWORK(l)  =  XWORK(l) /XGNPRI (4,1) 

DO  720  II  =  1,  3 

XGNPRKII,!)  =  XGNPRI(II,I)/XGNPRI(4,I) 

720  CONTINUE 
ENDIF 

WRITE  (*,672)  I,NAMRND(4) jXGNPRI (4,1) , (XGNPRI (II, I) ,11  =  1,3)  , 

*  XWORK(l) 

672  F0RMAT(1X,I5,2X,A20,F14.0,4F14.7) 

710  CONTINUE 

WRITE  REQUISITION  TYPE  GENERATION  SUMMARY 
WRITE(*,673) 

673  FQRMATCIREQUISITION  TYPE  GENERATION  PROBABILITIES  ', 

+  '  BY  GROUP: ' ,/, 

+  •  GROUP  DISTRIBUTION  OBSERVATIONS  NORMAL', 

+  '  MAP/G-A  FMS  AVERAGE') 

DO  730  I  =  1,  ITGRP 

IF(XGNFMS(4, I)  .EQ.  0.0)  THEN 
XWORK(l)  =0.0 
ELSE 

XWORK(l)  =  (XGNFMSd,!)  *  0.0)  +  (XGNFMS(2,I)  *  1.0)  + 

+  (XGNFMS(3,I)  *  2.0) 

XWORK(l)  =  XW0RK(1)/XGNFMS(4,I) 

DO  740  II  =  1,  3 

XGNFMSdl,!)  =  XGNFMS(II,I)/XGNFMS(4,I) 

740  CONTINUE 

ENDIF 

WRITE (*,672)  I,NAMRND(5) ,XGNFMS(4,I) , ( XGNFMS  ( 1 1 , 1 ) ,11  =  1,3) , 

*  XWORKd) 

730  CONTINUE 

COMPUTE  THE  MIGRATION  MEASURES  FOR  EACH  ITEM,  SORT  THE  VALUES, 
AND  SAVE  TO  A  DATA  FILE 

DO  749  I  =  1,  6 
IJUMP(I)  =  0 


DEMAND  SIMULATION  PROGRAM  SOURCE  CODE 


749  CONTINUE 

DO  750  I  =  1,  40909 
XBMIG(I)  =  0.0 
DO  760  II  =  5,  14 

IVAL  =  BMIG(II-1,I)  -  BMIG(II,I> 
IJUMP(IABSnVAL>+l>  =  IJUMP(IABS(IVAL)+1)  +  1 
XBMIG(I)  =  XBMIG(I)  +  (FLOAT ( IVAL) **2) 


CONTINUE 

LGOOD  =  . 

TRUE. 

BSTBIL(I) 

= 

1 

DO  770  II 

= 

1,  10 

IVAL  = 

14 

-  II 

IF(LGDOD)  THEN 

IF(BMIG(14,I)  .EQ.  BMIG ( I VAL , I ) )  THEN 
BSTBIL(I)  =  BSTBIL(I)  +  I 
ELSE 

LGOOD  =  .FALSE. 

ENDIF 

ENDIF 

770  CONTINUE 
750  CONTINUE 
C 

C  SORT  THE  VALUES  IN  XBMIG 
C 

ISORT  =  40909 

CALL  VSRTA(XBMIG, ISORT) 

r* 

u 

C  WRITE  THESE  VALUES  TO  A  FILE 

C 

0PEN(15,FILE='MIGVAL.SIM' , STATUS= ' NEW  ' ) 

DO  780  I  =  1,  40909,  10 
WRITE(15,1591)  XBMIG(I) 

1591  F0RMAT(F5.0) 

780  CONTINUE 

CLOSEdS) 

C 

C  CALCULATE  STABILITY  COUNTS 

C 

DO  790  I  =  1,  11 
ISTCNT(I)  =  0 
790  CONTINUE 

DO  795  I  =  I,  40909 

ISTCNT(BSTBIL(I) )  =  I STCNT (BSTB IL ( I ) )  +  1 

795  CONTINUE 

0PEN(15,FILE='STBCNT.SIM' ,STATUS='NEW' ) 

DO  796  I  =  1,  11 

WRITEdS,  1592)  I,ISTCNT(I) 

1592  F0RMATd3,I7) 

796  CONTINUE 


C.63 


DEMAND  SIMULATION  PROGRAM  SOURCE  CODE 


CLOSEdS) 

OPEN(15,FILE='STB3MP.SIM' ,STATUS='NEW' ) 

DO  797  I  =  1,  6 

WRITE(15,1593)  I-1,IJUMP(I) 

1593  F0RMAT(I2, 110) 

797  CONTINUE 
CLOSEdS) 

C 

C  DONE  WITH  THE  SIMULATION,  30  CLEAN  UP  AND  STOP  PROGRAM 
C 

CLOSEdS) 

STOP 

END 

SUBROUTINE  DEMAND (DSEED, 10, II , 12) 

C 

C  GENERATE  ONE  QUARTERS  WORTH  OF  DEMAND  FOR  AN  ITEM 
C 

C  DSEED  -  THE  CURRENT  RANDOM  NUMBER  SEED  VALUE 

C  10  -  THE  CURRENT  QUARTER  NUMBER  d-IMXQTR) 

C  II  -  THE  CURRENT  GROUP  NUMBER  (l-ITGRP) 

C  12  -  THE  CURRENT  ITEM  NUMBER  (1-40909) 

C 

IMPLICIT  INTEGER  *4  (I,K,M),  INTEGER  *2  (J),  BYTE  <B)  , 

+  DOUBLE  PRECISION  (D)  ,  CHARACTER  (N) ,  LOGICAL  (L) 
CQMMON/ONEDMD/XDTOT,XDMIN,XDMAX, IFCNT,XDFMS.XDPRI ,XDMD91  (91) 
C0MM0N/ITMDAT/JITEM(41000) , XDAYS ( 4 1000 ) , LI TEM ( 4 1000 )  , 

+  XPRICE(41000) 

C0MM0N/SIMDAT/XPRI0R(3,10O0) , XFMS ( 3 , 1 000) , XDPARM ( 4 , 1 000 )  , 

+  XDAILYdOOO)  ,  IDSTYP  (2, 1000)  ,LDAILYd000) 
C0MM0N/DMDFRQ/ISFREQ(5, 14) , IAFRED(5, 14) ,XAVSIZ  dOOO) 

IFCNT  =  0 
XDMIN  =  100000.0 
XDMAX  =  0.0 
XDTOT  =  0.0 
XDFMS  =  0.0 
XDPRI  =  0.0 
DO  10  I  =  1,  91 
XDMD91 d )  =  0.0 
10  CONTINUE 

IF(LDAILY.dl)  )  THEN 
C 

C  GENERATE  DEMANDS  USING  DAY-TO-DAY  SIMULATION 

C 

C  CHECK  TO  BE  SURE  THIS  IS  NOT  AN  ITEM  WHICH  HAS  SWITCHED 

C  FROM  NEXT-EVENT  TO  DAILY  GENERATION 

C 

IF(XDAYSd2)  .GE.  0.0)  THEN 
IF(XDAYS(I2)  .LT.  91)  THEN 
ISTRT  =  INT (XDAYS (12) )  +  1 


C.69 


3/4 


m>-fUC7  12C 
UNCLASSIFIED 


ESTINNTION  OF  INVENTORV  ITEM  DEHAND  DISTRIBUTIONS: 
NODELING  ITEN  NIORATIO. .  <U>  AIR  FORCE  INST  OF  TECN 
HRIQHT-PATTERSON  AFB  OH  K  P  SNITH  DEC  OS 
AFIT/GOR/OS/OSS-ie  F/G  iS/S 


NL 
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XDAYS<I2)  =  -1.0 
ELSE 

XDAYS(I2)  =  XDAYS(I2)  -  91.0 
60  TO  999 
ENDIF 
ELSE 

ISTRT  =  1 
ENDIF 

DO  100  I  =  ISTRT,  91 

CALL  GGUBSIDSEED, 1 ,XUNIF) 

IF(XUNIF  .LE.  XDAILY(Il))  THEN 

CALL  GENDMD(DSEED,IDSTYP(1,I1) ,I1,1,XDMD) 
XDMD91 (I)  =  XDMD 
XDTOT  =  XDTOT  +  XDMD 
IFfXDMD  .GT.  1.0)  THEN 


FIGURE  REQUISITION  FREQUENCY  FOR  THIS  DAILY  DEMAND 


XSIZ  =  XDMD/XAVSIZ  (ID 
IFRQ  =  INT(XSIZ  +  0.5) 
IFdFRQ  .LT.  1)  THEN 
IFRQ  =  1 
ENDIF 
ELSE 

IFRQ  =  1 
ENDIF 

IFCNT  =  IFCNT  +  IFRQ 
IF(XDMD  .GT.  XDMAX)  THEN 
XDMAX  =  XDMD 
ENDIF 
IF(XDMD 


IF(XDMD  .LT.  XDMIN)  THEN 
XDMIN  =  XDMD 
ENDIF 

CALL  GENPRI (DSEED , 1 1 , ZPRI ) 

XDPRI  =  XDPRI  (ZPRI  *  FLOAT(IFRQ)) 
CALL  GENFMS(DSEED,I1,ZFMS) 

XDFMS  =  XDFMS  +  (ZFMS  ♦  FLOAT(IFRQ)) 
ENDIF 
CONTINUE 
ELSE 


GENERATE  DEMAND  USING  NEXT-EVENT  SIMULATION 


IF(.NOT.  LITEMdO))  THEN 
GO  TO  999 
ENDIF 

IF(XDAYS(I2)  .LT.  0.0)  THEN 

CALL  GENDMD(DSEED,IDSTYP(2,I1) , 1 1 , 2 , XDAYS (1 2) ) 


DEMAND  SIMULATION  PROGRAM  SOURCE  CODE 


CONTINUE 

IF(XDAYS(I2)  .LT.  91.0)  THEN 

CALL  GENDMD(DSEED,IDSTYP(1,I1) ,I1,1,XDMD) 

IDAY  =  INT(XDAYS(I2))  1 

XDMD91(IDAY)  =  XDMD 

XDTOT  =  XDTOT  +  XDMD 

IFCNT  =  IFCNT  +  1 

IF(XDMD  .GT.  XDMAX)  THEN 


-  91,0 


IFCNT  =  IFCNT  +  1 
IF(XDMD  .GT.  XDMAX)  THEN 
XDMAX  =  XDMD 
ENDIF 

IF(XDMD  .LT.  XDMIN)  THEN 
XDMIN  =  XDMD 
ENDIF 

CALL  GENPRI (DSEED , 1 1 , ZPR I ) 

XDPRI  =  XDPRI  +  ZPRI 
CALL  GENFNS(DSEED,I1 ,ZFMS) 

XDFMS  =  XDFMS  +  ZFMS 

CALL  6ENDMD(DSEED,IDSTYP(2,I1) ,I1,2,XNEXT) 
XDAYS(I2)  =  XDAYS(I2)  +  XNEXT 
GO  TO  200 
ELSE 

XDAYS(I2)  =  XDAYS(I2)  -  91,0 
ENDIF 
ENDIF 

999  CONTINUE 

CALL  SM00TH(I2) 

CALL  UPDATEdO, 12, XDTOT, IFCNT) 

RETURN 

END 

SUBROUTINE  GENDMD (DSEED , IND 1ST, INI , IN2, XDMD) 

GENERATE  A  RANDOM  DEMAND  VALUE 
CALLING  PARAMETERS; 

DSEED  -  THE  CURRENT  RANDOM  NUMBER  SEED 

INDIST  -  THE  TYPE  OF  DISTRIBUTION  TO  GENERATED  FROM 

1  =  EMPIRICAL 

2  =  EXPONENTIAL 

3  =  WEIBULL 

4  =  GAMMA 

5  *  UNIFORM 
b  ~  NORMAL 

7  =  ERLANG 

8  -  TRIANGULAR 

9  =  GEOMETRIC 

10  =  POISSON 

11  *  DISCRETE-UNIFORM 

INI  -  THE  CURRENT  GROUPING  (1  -  ITGRP) 

IN2  -  THE  TYPE  OF  VALUE  GENERATED 


■‘•".’v/.V 
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1  =  DAILY  DEMAND  OR  REQUISITION  SIZE 

2  =  INTERARRIVAL 

IMPLICIT  INTESER  *4  (I,K,M),  INTE6ER  *2  (J),  BYTE  (B) , 

4-  DOUBLE  PRECISION  (D)  ,  CHARACTER  (N)  ,  LOGICAL  (L) 
C0MM0N/EMPIR/XCDF(2, 20000) ,XCT0FF<2, 20000) , 

+  ICT0FF(2) 

C0MM0N/GRPDMD/XGNDMD(4,2,1000) ,XGNPRI (4,1000) ,XGNFMS(4, 1000) 
C0MM0N/SIMDAT/XPRI0R(3, 1000) ,XFNS(3, 1000) , XDPARM (4 , 1000) , 

+  XDAILY(IOOO) ,IDSTYP(2,1000) ,LDAILY ( 1000) 

C0MM0N/DMDFRQ/ISFREQ(5, 14) ,IAFREQ(5, 14) , XAVSIZ ( 1000) , XDMIN (2 , 1000) 
DIMENSION  XU0RK(2) 

IFdNDIST  .EQ.  1)  THEN 

GENERATE  DEMAND  FROM  THE  EMPIRICAL  DISTRIBUTION 

CALL  G6UBS(DSEED, 1 ,XUNIF) 

'•  IPOS  =  0 
CONTINUE 
IPOS  =  IPOS  +  1 

IF(XUNIF  .GT.  XCDF(IN2,IP0S))  GO  TO  100 
IFdPOS  .GT.  1)  THEN 

XDIFF  =  XCT0FFdN2,IP0S)  -  XCTOFF  dN2 ,  IPOS-1 ) 

IF(XDIFF  .NE.  1.0)  THEN 

XPART  *  XUNIF  -  XCDFdN2, IPOS-1) 

XTOT  =  XCDFdN2,IP0S)  -  XCDF  dN2 ,  IPOS-l ) 

XDMD  =  XCT0FFdN2, IPOS-1)  ANINT  (  (XPART/XTOT) 

+  *  XDIFF) 

ELSE 

XDMD  =  XCT0FFdN2,IP0S) 

ENDIF 

ELSE 

XDMD  =  XCT0FFdN2,IP0S) 

ENDIF 

ELSEIFdNDIST  .EQ.  2)  THEN 

GENERATE  DEMAND  FROM  EXPONENTIAL  DISTRIBUTION 
XDPARMd  OR  3, INI)  =  EXPONENTIAL  PARAMETER 

IFdN2  .EQ.  1)  THEN 

CALL  GGEXN(DSEED, XDPARM (I, INI) ,1,XDMD) 

ELSE 

CALL  GGEXN(DSEED, XDPARM (3, INI) ,1,XDMD) 

ENDIF 

XDMD  =  AINT(XDMD)  ♦  XDMIN dN2,  INI ) 

ELSEIFdNDIST  .EQ.  3)  THEN 

GENERATE  DEMAND  FROM  WEIBULL  DISTRIBUTION 
XDPARMd  OR  3. INI)  =  SCALE  PARAMETER 


DEMAND  SIMULATION  PROGRAM  SOURCE  CODE 


XDPARM(2  OR  4, INI)  =  SHAPE  PARAMETER 
IF(IN2  .EQ.  1)  THEN 

CALL  G6UIB(DSEED,XDPARM(2,IN1) ,1,XDMD) 

XDMD  =  XDMD  *  XDPARM ( 1 , INI ) 

ELSE 

CALL  GGIilIB(DSEED,XDPARM(4,INl)  ,1,XDMD) 

XDMD  =  XDMD  *  XDPARM(3, INI) 

ENDIF 

XDMD  =  AINT(XDMD)  *  XDMIN ( IN2, INI ) 

ELSEIFdNDIST  .EQ.  4)  THEN 

GENERATE  DEMAND  FROM  GAMMA  DISTRIBUTION 
XDPARMd  OR  3,  INI)  -  SCALE  PARAMETER 
XDPARM<2  OR  4, INI)  =  SHAPE  PARAMETER 

IFdN2  .EQ.  1)  THEN 

CALL  GGAMR (DSEED, XDPARM (2, INI ) d.XUORK, XDMD) 

XDMD  =  XDMD  «  XDPARMd, INI) 

ELSE 

CALL  GGAMR (DSEED, XDPARM (4, INI ) ,l,XUORK, XDMD) 

XDMD  »  XDMD  *  XDPARM<3, INI) 

ENDIF 

XDMD  =  AINT<XDMD)  +  XDMIN dN2 , INI ) 

ELSEIFdNDIST  .EQ.  5)  THEN 

GENERATE  DEMAND  FROM  UNIFORM  DISTRIBUTION 
XDPARMd  OR  3, INI)  =  MINIMUM  VALUE 
XDPARM(2  OR  4, INI)  =  MAXIMUM  VALUE 

IFdN2  .EQ.  1)  THEN 

CALL  GGUBS(DSEED,1,XUNIF) 

XDMD  =  (XUNIF  *  XDPARM(2,IN1))  +  (d.O  -  XUNIF)  * 
XDPARMd  ,  INI )  ) 

ELSE 

CALL  GGU6S(DSEED, 1 , XUNIF) 

XDMD  =  (XUNIF  ♦  XDPARM<4,  INI)  )  -i-  (d.O  -  XUNIF)  ♦ 
XDPARM(3,IN1)) 

ENDIF 

XDMD  =  AINT(XDMD)  +  1.0 
ELSEIFdNDIST  .EQ.  9)  THEN 

GENERATE  DEMAND  FROM  GEOMETRIC  DISTRIBUTION 
XDPARMd  OR  3,IN2)  =  GEOMETRIC  PARAMETER 
XDPARM(2  OR  4,IN2)  =  MINIMUM  EMPIRICAL  VALUE 

IF(IN2  .EQ.  1)  THEN 

CALL  GGEOT  ( DSEED,  1,  XDPARMd,  INI)  ,XWORK,IDMD) 

XDMD  =  FLOATdDMD)  *■  XDPARM (2,  INI ) 
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ELSE 

CALL  GGE0T(DSEED,1,XDPARM(3,IN1) ,XUORK,IDMD) 

XDMD  -  FLOAT(IDMD)  XDPARH(4,  INI ) 

ENDIF 

ELSEIFdNDIST  .EQ.  10)  THEN 

GENERATE  DEMAND  FROM  POISSON  DISTRIBUTION 
XDPARMd  OR  3,IN2)  =  POISSON  PARAMETER 
XDPARM(2  OR  4,IN2)  -  MINIMUM  EMPIRICAL  VALUE 

IFdN2  .EQ.  1)  THEN 

CALL  GGPOS  (XDPARMd,  INI )  ,DSEED,  It  I1>MD,IER) 

XDMD  =  FLOATdDMD)  +  XDPARM (2,  INI  > 

ELSE 

CALL  GGPOS (XDPARM (3, INI ) ,DSEED,1,IDMD, lER) 

XDMD  =  FLOATdDMD)  +  XDPARM  (4,  INI ) 

ENDIF 

IFdER  .EQ.  129)  THEN 

PRINT  *,'*#ERRQR  -  INCORRECT  PARAMETER  TO  IMSL  ROUTINE', 
'  (GGPOS)' 

ENDIF 

ELSEIFdNDIST  .EQ.  11)  THEN 

GENERATE  DEMAND  FROM  DISCRETE-UNIFORM  DISTRIBUTION 
XDPARMd  OR  3,IN2)  =  MINIMUM  EMPIRICAL  VALUE 
XDPARM(2  OR  4,IN2>  =  MAXIMUM  EMPIRICAL  VALUE 

IFdN2  .EQ.  1)  THEN 

IRANGE  =  (INT(XDPARM(2,IN1) )  -  INT ( XDPARM ( 1 ,  INI )) )  +  1 
CALL  GGUD(DSEED, IRANGE, 1,IDMD) 

XDMD  *  FLOATdDMD)  +  ( XDPARM  (1 ,  IN  1 )  -  1.0) 

ELSE 

IRANGE  =  dNT(XDPARM(4,INl))  -  INT ( XDPARM (3 , IN  1 ) ) )  +  1 
CALL  GGUD(DSEED, IRANGE, 1,IDMD) 

XDMD  =  FLOATdDMD)  +  (XDPARM(3,  INI )  -  1.0) 

ENDIF 

ELSE 

PRINT  ♦,'**ERROR  -  BAD  DISTRIBUTION  4  IN  (GENDMD) ' 

XDMD  =  0.0 
ENDIF 

UPDATE  DEMAND/SIZE/ARRIVAL  GENERATION  ARRAY  (XGNDMD) 


XGNDMD(1,IN2,IN1)  =  XGNDMD ( 1 , IN2, INI )  +  1.0 
IF(XDMD  .LT.  XGNDMD(2,IN2,IN1))  THEN 
XGNDMD(2,IN2,IN1)  =  XDMD 
ENDIF 

IFCXDMD  .GT.  XGNDMD ( 3 , I N2 , I N1 ) )  THEN 


XGNDMD(3,IN2,IN1)  =  XDMD 


C.74 
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ENDIF 

XGNDMD(4,IN2,IN1)  -  XGNDMD (4, IN2, INI )  +  XDMD 

RETURN 

END 

SUBROUTINE  GENPRI <DSEEO, IGRP,ZPRI) 

GENERATE  A  PRIORITY  LEVEL  FOR  A  DEMAND  FROM  GROUP  =  IGRP 

IMPLICIT  INTEGER  *4  (I,K,M),  INTEGER  *2  (J),  BYTE  (B)  , 

*■  DOUBLE  PRECISION  (D)  ,  CHARACTER  (N),  LOGICAL  (L) 
C0MM0N/GRPDMD/XGNDMD(4,2,1000) ,XGNPRI (4,1000) , XGNFMS (4, 1000) 
C0MM0N/SIMDAT/XPRI0R(3,1000) , XFMS(3, 1000) , XDPARM (4, 1000)  , 

+  XDAILY(IOOO) ,IDSTYP(2,1000) ,LDAILY ( 1000) 

CALL  GGUBS(DSEED,1,XUNIF) 

IF(XUNIF  .LE.  XPRI0R(1,IGRP))  THEN 
ZPRI  =  1.0 

ELSEIF(XUNIF  .LE.  XPRIOR (2, IGRP) )  THEN 
ZPRI  =  2.0 
ELSE 

ZPRI  =  3.0 
ENDIF 

UPDATE  THE  PRIORITY  GENERATION  ARRAY  (XGNPRI) 

IPOS  =  INT(2PRI) 

XGNPRI (IPOS, IGRP)  =  XGNPRI (IPOS, IGRP)  +  1.0 
XGNPRI (4,  IGRP)  =  XGNPRI (4, IGRP)  +  1.0 
RETURN 
END 

SUBROUTINE  GENFMS ( DSEED , IGRP , ZFMS) 

GENERATE  AN  FMS  CODE  FOR  A  DEMAND  FROM  GROUP  =  IGRP 

IMPLICIT  INTEGER  *4  (I,K,M),  INTEGER  *2  (J),  BYTE  (B) , 

+  DOUBLE  PRECISION  (D) ,  CHARACTER  (N) ,  LOGICAL  (L) 
CQMM0N/GRPDMD/XGNDMD(4,2,1000) , XGNPRI (4,1000) , XGNFMS ( 4 , 1 000 ) 
C0MM0N/SIMDAT/XPRI0R(3, 1000) , XFMS ( 3 , 1 000 ) , XDPARM ( 4 . 1000 ) , 

+  XDAILY(IOOO) ,IDSTYP(2,1000) ,LDAILY ( 1000) 

CALL  GGUBS(DSEED, 1 .XUNIF) 

IF(XUNIF  .LE.  XFMS(1,IGRP))  THEN 
ZFMS  =  0.0 

ELSEIF(XUNIF  .LE.  XFMS ( 2 , 1  GRP ) )  THEN 
ZFMS  =  1.0 
ELSE 

ZFMS  =  2.0 
ENDIF 

UPDATE  THE  FMS  CODE  GENERATION  ARRAY  (XGNFMS) 
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IPOS  =  INT(ZFMS)  +  1 

XBNFMS(IPOS,IGRP)  =  XGNFMS ( IPOS, IGRP)  +  1.0 
XGNFMS(4,IGRP)  =  XGNFMS  (4,  IGRP)  -<■  1.0 
RETURN 
END 

SUBROUTINE  GETEMP ( INGRP , INOIST) 

READ  IN  AND  PROCESS  THE  DATA  TO  CREATE  AN  EMPIRICAL  CDF 

IMPLICIT  INTEGER  *4  (I,K,M),  INTEGER  *2  (J>,  BYTE  (B) , 

>  DOUBLE  PRECISION  (D) ,  CHARACTER  (N)  ,  LOGICAL  (L) 
C0MM0N/EMPIR/XCDF(2, 20000) , XCTOFF (2, 20000) , 

+  ICT0FF(2) 

C0MM0N/SIMDAT/XPRI0R(3,1000) , XFMS «3 , 1000) , XDPARM ( 4 , 1 000)  , 
+  XDAILY(IOOO) ,IDSTYP(2,1000),LDAILY(1000) 
C0MM0N/NAMEMP/NEMPIR(2,1000) 

CHARACTER  *10  NEMPIR 

OPEN (15,FILE  =  NEMPIR(INDIST, INGRP) , 

+  STATUS= ' OLD ' ,FORM=' UNFORMATTED ' ,ACCESS=' SEQUENT  I AL' ) 
REWIND  IS 

ICTOFF(INDIST)  =  0 
XTOT  =  0.0 
00  CONTINUE 

REA0(15,END=300)  ICUT.INUM 
ICTOFF(INDIST)  =  ICTOFF ( INDIST)  *  1 
XCTOFF(INDIST,ICTOFF(INDIST))  =  FLOAT(ICUT) 
XCDF(INDIST,ICTOFF(INDIST))  =  FLOAT(INUM) 

XTOT  =  XTOT  +  FLOATdNUM) 

GO  TO  200 
00  CONTINUE 
CLOSEdS) 

IFdCTOFFdNDIST)  .EQ.  0)  THEN 

PRINT  ♦, '♦♦ERROR  -  NO  EMPIRICAL  DATA  READ  IN  (GETEMP)' 
XCTOFFdNDIST,!)  =  0.0 
ICTOFFdNDIST)  =  1 
GO  TO  999 
END  IF 

SORT  THE  CUTOFF  VALUES  IN  ASCENDING  ORDER 

IFdCTOFFdNDIST)  .EQ.  1)  THEN 
GO  TO  999 
ENDIF 

DO  310  I  =  1,  ICTOFFdNDIST)  -  1 
DO  320  II  =  I>1,  ICTOFFdNDIST) 

IF(XCTOFFdNDIST,n)  -LT.  XCTOFFdNDIST,!))  THEN 
XSAV  =  XCTOFFdNDIST,!) 

XCTOFFdNDIST.  I)  =  XCTOFF  (IND I  ST ,  1 1 ) 

XCTOFFdNDIST, II)  =  XSAV 


tJ  LJ 
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C 

C 

c 


c 

c 

c 

c 

c 

c 

c 

c 

c 


XSAV  =  XCDFdNDIST,!) 
XCDFdNDIST,  I)  =  XCDFdNDIST,!!) 
XCDFdNDIST,!!)  =  XSAV 
ENDIF 

320  CONTINUE 
310  CONTINUE 


FIGURE  THE  PROBABILITIES 


X  =  0.0 

DO  330  I  =  1,  ICTOFFdNDIST) 

X  =  X  +  XCDFdNDIST,  I) 

XCDFdNDIST,!)  =  X/XTOT 
330  CONTINUE 
999  CONTINUE 

XCDFdNDIST,  ICTOFFdNDIST) )  =  1.0 

RETURN 

END 

SUBROUTINE  GRPMIG (10, 1 1 , 12, ITGRP) 

FIGURE  THE  NEW  ITEM  GROUPING  (IF  IT  HAS  CHANGED) 
THE  DEMAND  CATEGORY  MIGRATION  FOR  ITEM  #  12 

PARAMETER  DEFINITIONS: 


10  - 

THE 

CURRENT 

QUARTER 

NUMBER 

11  - 

THE 

CURRENT 

GROUPING 

NUMBER 

i  ^  *“ 

THE 

CURRENT 

ITEM  NUMBER 

ITGRP 

- 

THE  TOTAL 

NUMBER 

OF  DATA  GROUPS 

AND 


IMPLICIT  INTEGER  *4  (I,K,M),  INTEGER  *2  (J),  BYTE  (B) , 

+  DOUBLE  PRECISION  (D) ,  LOGICAL  (L) ,  CHARACTER  (N) 
COMMON/GROUP/IGROUP( 11) , XLEVEL ( 100. 1 1 ) , I  GRP , I LE VEL  ( 1 1 ) 
C0MM0N/SIMDAT/XPRI0R(3, 1000) , XFMS ( 3 , 1 000 ) , XDPARM(4, 1000) , 

+  XDAILY (1000) , IDSTYP(2,1000) .LDAILY ( 1000) 

COMMON/ ITMDAT/J ITEM (41 000) , XDAYS ( 4 1 000 ) , L I TEM ( 4 1 000 )  . 

+  XPR ICE (41000) ,BSTAB (2,41000) .BFCODE (41000) 
COMMON/GRPDAT/IGCNT (1000) . ISOLD ( 1000) , I  GOUT ( 1000) . IGIN (1000) 
*  BLEVELd  1,1000) 

COMMON/MIGRAT/IACATCT,/) , ISCAT(7,7) 

C0MM0N/DEMAND/XACAT(4,7.14) , XSCAT ( 4 , 7 , 1 4 ) , X AFSC ( 4 , 3 1 , 1 4 ) , 

+  XSFSC(4,31,14) 

COMMON/GRPDMD/XGNDMD  (4,2, 1000)  ,XGNPRI  (4,1000)  ,  XGNFMS  ( 4 , 1000 ) 
COMMON/ONEDMD/XDTOT,XDMIN,XDMAX, IFCNT,XDFMS,XDPRI ,XDMD91  (91) 
C0MM0N/DMDFRQ/ISFREQ(5, 14) , lAFRED (5, 14) , X AVS I Z ( 1 000 ) 
C0MM0N/SM00TH/XSM(2,41000> , XSDMD (5 , 4 1 000 ) ,XSFRQ(5  41000) , 

+  BSTYP(41000) 

CQMMON/MIGSAV/BMIG( 15,41000) , XBMIG ( 4 1 000 ) , BSTB I L ( 4 1 000 ) , 

+  ISTCNT(20) , IJUMP(20) 


Cl  CT  Cl 
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DIMENSION  XITEM(ll) ,XD0LD(3> ,XF0LD<3) 
DIMENSION  BLEVUl) 

PUT  THE  ITEM  GROUPING  DATA  INTO  XITEMd  -  11) 


DATA  IERRl/0/,  IERR2/0/ 

DATA  IERR/0/ 

XITEMd)  =  FLQAT(IFCNT) 

XITEM(3)  =  XDMAX 
IF(XITEMd)  .NE.  0.0)  THEN 
XITEM(4)  =  XDTOT/XITEMd) 

XITEM(6)  =  XDPRI/XITEMd) 

XITEM(7)  =  XDFMS/XITEMd) 

ELSE 

XITEM(4)  =  0.0 
XITEM(6)  =  0.0 
XITEM(7)  =  0.0 
ENDIF 

XITEM(8)  =  XPRICEd2) 

ICODE  =  BFC0DE(I2) 

XITEMdO)  =  FLQAT(ICODE) 

SET  THE  ANNUAL  DEMAND  QUANTITY  AND  ANNUAL  DEMAND  FREQUEN 


XITEMd)  =  XSFRQ(5,I2) 

XITEM(9)  =  XSDMD(5,I2) 

COMPUTE  THE  ANNUAL  DEMAND  VALUE 

dTEMdl)  =  XITEM(9)  *  XITEM(8) 

COMPUTE  NEW  ITEM  DEMAND  CATEGORY 

CALL  QFDd2,XAFD,XAFDV,XFRQ) 

IF((XAFDV  .GE.  20.0)  .AND.  (XAFD  .GE.  12.0)  .AND. 
►  (XFRQ  .GE.  3.0))  THEN 


REPLENISHMENT  CATEGORIES 


IFfXAFDV  .LT.  400.0)  THEN 


REPLENISHMENT/LOW 
BNEW  =  3 

ELSEIF(XAFDV  .LT.  4500.0)  THEN 
REPLENISHMENT/MEDIUM 
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C 

C 

C 


C 

C 

C 


C 

C 

C 

C 

C 

C 


c 

c 

c 


c 

r* 

u 

c 

c 

c 

c 

c 


c 

c 

c 


ELSEIFIXAFDV  .LT.  15000.0)  THEN 

REPLENISHMENT/HIGH  1 

BNEU  =  5 
ELSE 

REPLENISHMENT/HIGH  2 

BNEU  =  6 
ENDIF 
ELSE 

NSO/NON-STOCKED  ITEMS 

IF(BSTAB(1,I2)  .NE.  1)  THEN 

NSO  ITEM 

BNEU  =  2 
ELSE 

HAVE  IT  REMAIN  NON-STOCKED 

BNEU  1 
ENDIF 
ENDIF 

CHECK  FOR  MIGRATION  NOT  ALLOWED  IN  THE  DESC  SYSTEM 
IF(BNEW  .LT.  3)  THEN 

ITEM  CANNOT  HAVE  MIGRATED  UP  FROM  NSO  OR  NON-STOCKED  OVER 
PREVIOUS  THREE  QUARTERS 

IF(BMIG(IO, 12)  .GE.  3)  THEN 

IF( (BMIG(I0-1,I2)  .LT.  3)  .OR.  ( BM I G ( 1 0-2 , 1 2 )  .LT.  3)  . 
+  (BMIG(I0-3,  12)  .LT.  3))  THEN 

DO  NOT  ALLOW  THIS  MIGRATION 

BNEU  =  BSTAB(1,I2) 

ENDIF 

ENDIF 

ENDIF 


CHECK  FOR  MIGRATION  AMONG  DEMAND  CATEGORIES 


C 

C 

C 


IFROM  =  BSTAB(1,I2) 
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ITO  =  BNEU 

ISCAT(IFROM,ITO)  =  ISCAT ( IFROM, ITO)  +  1 
IFdFROM  .NE.  ITO)  THEN 
BSTAB<2,I2)  =  1 
ELSE 

BSTAB(2,I2)  =  BSTAB(2,I2)  +  1 
IF(BSTAB<2, 12)  .GT.  9)  THEN 
BSTAB(2,I2)  =  9 
ENDIF 
ENDIF 

IF(BSTAB(1,I2)  .LT.  3  .AND.  BNEW  .GE.  3)  THEN 
C 

C  MIGRATION  FROM  NON-REPLENISHMENT  TO  REPLENISHMENT 

C  HAS  OCCURED  SO  COMPUTE  THE  NEW  SMOOTHING  FACTORS 

C  FOR  THIS  ITEM 

C 

IF(XFRQ  .GE.  200.0)  THEN 
BSTYP(I2)  =  2 
XSM(1,I2)  =  XAFD/12.0 
ELSE 

BSTYP(I2)  =  1 
XSM(1,I2)  *  XAFD/4.0 
ENDIF 

XSM(2,I2)  =  XSM(1,I2) 

ENDIF 

IF(BSTAB(1,I2)  .GE.  3  .AND.  BNEW  .LT.  3)  THEN 
C 

C  OPPOSITE  MIGRATION  HAS  OCCURRED 

C 

8STYP(I2)  =  0 
ENDIF 

B3TAB(1,I2)  =  BNEW 
XITEM(2)  =  FLOATdTO) 

ICODE  =  BSTAB(2,I2) 

XITEM(5)  =  FLOATdCODE) 

C 

C  CHECK  TO  BE  SURE  PROPER  FORECASTING  TECHNIQUE 

C  IS  BEING  USED,  ALTER  IF  NOT 

C 

IF(BSTYPd2)  .EQ.  2)  THEN 

IF(XSFRQ(5, 12)  .LT.  200.0)  THEN 
XSM(1,I2)  =  XSM(1,I2)  ♦  3.0 
XSM(2,I2)  =  XSM(2,I2)  ♦  3.0 
BSTYPd2)  =  1 
ENDIF 

ELSEIF(BSTYPd2)  .EQ.  1)  THEN 
IF(XSFRQ(5,I2)  .GE.  200.0)  THEN 
XSMd,I2)  =  XSMd,I2)/3.0 
XSM(2,I2)  =  XSM(2, I2)/3.0 


c.ao 
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BSTYP(I2)  =  2 
ENDIF 
ENDIF 
C 

C  FIGURE  OUT  THE  GROUPING  VARIABLE  LEVELS  FDR 

C  THIS  ITEM 

C 

DO  200  I  =  1,  IGRP 
III  =  IGRQUP(I) 

DO  210  II  =  1,  ILEVEL(I) 

IFdl  .EQ.  1)  THEN 

IF(XITEM(III)  .LE.  XLEVELdI,!) )  THEN 
BLEVd)  =  II 
ENDIF 
ELSE 

IF(XITEMdll)  .GT.  XLEVELdI-1,1)  .AND. 

+  XITEMdII)  .LE.  XLEVELdI, I)>  THEN 

BLEVd)  =  II 
ENDIF 
ENDIF 

10  CONTINUE 
00  CONTINUE 
C 

C  NOW  FIGURE  OUT  WHICH  GROUP  THE  ITEMS  BELONGS  IN 
C 

INEW  =  0 

DO  300  I  =  I,  ITGRP 
LGOOD  =  .TRUE. 

DO  310  II  =  1 ,  IGRP 

IF(BLEVdl)  .NE.  BLEVELdI,!))  THEN 
LGOOD  =  .FALSE. 

ENDIF 

310  CONTINUE 

IF(LGOOD)  THEN 
C 

C  THE  CATEGORY  HAS  BEEN  FOUND 

C 

IFdNEW  .NE.  0)  THEN 
lERR  =  lERR  +  1 
IFdERR  .LE.  100)  THEN 

PRINT  *,  ■♦♦ERROR  IN  "GRPMIG",  FOUND  SECOND  GROUPING 
+  'FOR  ITEM  #  '  ,  12 

ENDIF 
ENDIF 
INEW  =  I 

IFdNEW  .NE,  JITEMd2))  THEN 
C 

C  A  CHANGE  OF  CATEGORY  HAS  OCCURED  FOR  THIS  ITEM 

C 


Lf. 
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IGCNT(JITEM(I2) )  =  IGCNT (JITEM ( 12) ) 
IG0UT(JITEM(I2) )  =  IGOUT ( J ITEM ( 12) ) 
IGCNT(INEW)  =  IGCNT(INEW)  +  1 
IGINdNEW)  =  IGIN(INEW)  *■  1 


'GRPMIG”,  NO  NEW  GROUPING  FOUND 


JITEM(I2)  =  INEW 
ENDIF 
ENDIF 

500  CONTINUE 

IFdNEW  .EQ.  0)  THEN 
IERR2  =  IERR2  +  1 
IFdERR2  .LE.  100)  THEN 
PRINT  *, '**ERROR  IN 
+  'FOR  ITEM  #  '  ,  12 

ENDIF 
ENDIF 
RETURN 
END 

SUBROUTINE  SMOOTHdTEM) 


UPDATE  THE  SMOOTHING  FACTORS  AS  SIMULATION  PROGRESSES 

IMPLICIT  INTEGER  *4  d,K,M),  INTEGER  *2  (J),  BYTE  (B)  , 

+  DOUBLE  PRECISION  (D),  CHARACTER  (N) ,  LOGICAL  (L) 
C0MM0N/SM00TH/XSM(2, 41000) , XSDMD (5 , 4 1000) , XSFRQ  (5 , 4 1 000)  , 

+  BSTYP(41000) 

COMMON/ONEDMD/XDTOT,XDMIN,XDMAX,IFCNT,XDFMS,XDPRI ,XDMD91 (91) 
DIMENSION  XFACT(2,2) 

DATA  XFACT/0.3,0.2,0.9,0.1/ 

IF(BSTYPdTEM)  .EQ.  0)  THEN 

NOT  A  REPLENISHMENT  ITEM  SO  RETURN 


GO  TO  999 
ENDIF 
X  =  0.0 

DO  100  I  =  1,  91 
X  =  X  +  XDMD91  (I) 

IFd  .EQ.  30  .OR.  I  . 
IF(BSTYPdTEM)  .EQ. 
XSMd  ,  ITEM)  =.  (0. 


60)  THEN 
THEN 

XSMd  ,  ITEM)  ) 
XSM(2, ITEM) ) 


XSM(2,ITEM)  =  (0.9  *  XSM(2,ITE^ 
X  =  0.0 
ENDIF 
ENDIF 

lOO  CONTINUE 

XSMd, ITEM)  =  (XFACT(1,BSTYP(ITEM))  « 
+  (XFACT(2,BSTYP(ITEM) )  *  X) 
XSM(2,ITEM)  =  (XFACT(1,BSTYP(ITEM))  < 
+  (XFACT(2,BSTYP(ITEM)  )  *  XSMd, ITEM) 


XSMd. ITEM)  ) 


XSMd  ,  ITEM)  ) 


XSM(2,ITEM))  + 


999  CONTINUE 
RETURN 
END 

SUBROUTINE  UPDATE ( IQTR , ITEM, XTDND, I  FREQ) 

C 

C  UPDATE  THE  SIMULATION  GENERATED  DEMAND  AND  FREQUENCY 
C  ARRAYS  FOR  AN  ITEM 
C 

IMPLICIT  INTEGER  *4  (I,K,N),  INTEGER  *2  (J) ,  BYTE  (B)  , 

+  DOUBLE  PRECISION  (D) ,  CHARACTER  (N) ,  LOGICAL  (L) 
C0MM0N/SM00TH/XSM(2,41000) ,XSDMD(5,41000) , XSFRQ (5 , 41000)  , 
+  BSTYP(41000) 

IFdQTR  .LE.  4)  THEN 

XSDMDdQTR,  ITEM)  =  XTDMD 
XSFRQdQTR,  ITEM)  =  FLQATdFREQ) 

ELSE 

DO  100  I  =  2,  4 

XSDMDd-1  ,ITEM)  =  XSDMDd,ITEM) 

XSFRQd-l,ITEM)  =  XSFRQd,ITEM) 

100  CONTINUE 

XSDMD<4,ITEN)  =  XTDMD 
XSFRQ<4,  ITEM)  =  FLQATdFREQ) 

ENDIF 

XSFRQ<5,ITEM)  =  0.0 
XSDMD(5,ITEM)  =  0.0 
DO  200  I  =  1,  4 

XSDMD(5,  ITEM)  =  XSDMD  (5,  ITEM)  +  XSDMDd,ITEM) 

XSFRQ(5,  ITEM)  =  XSFRQ  ( 5 ,  ITEM)  *■  XSFRQd,ITEM) 

200  CONTINUE 
RETURN 
END 

SUBROUTINE  QFD d TEM , X AFD , XAFDV , XFRQ) 

C 

C  FIGURE  THE  QFD  FOR  AN  ITEM  AND  RETURN  ANNUAL  DEMAND, 

C  ANNUAL  DEMAND  VALUE,  AND  ANNUAL  DEMAND  FREQUENCY 
C 

IMPLICIT  INTEGER  #4  d,K,M),  INTEGER  *2  (J),  BYTE  (B) , 

+  DOUBLE  PRECISION  (D) ,  CHARACTER  (N) ,  LOGICAL  (L) 
C0MM0N/SM00TH/XSM(2,41000) , XSDMD (5 , 41 000) , XSFRQ (5, 41000) , 
+  BSTYP(41000) 

C0MM0N/ITMDAT/JITEM(41000) ,XDAYS (41000) , LI TEM (41000) , 

+  XPRICE (41000) ,BSTAB(2,41000) , BFCODE (4 1 000) 

XFRQ  =  XSFRQ(5, ITEM) 

IF(BSTYPdTEM)  .EQ.  0)  THEN 
C 

C  NOT  A  REPLENISHMENT  ITEM  SO  USE  THE  ACTUAL  DEMAND 

C  AND  DEMAND  VALUE 

C 


XAFD  =  XSDMD(5,ITEM) 


DEMAND  SIMULATION  PROGRAM  SOURCE  CODE 


XAFDV  »  XSDMD(5,ITEM)  ♦  XPRICE(ITEM) 

GO  TO  999 
ENDIF 

XQFD  =  (2.0  *  XSM(1,ITEM))  -  XSM(2,ITEM) 

IF(BSTYP(ITEM)  .EQ.  2)  THEN 
XQFD  =  XQFD  *  3.0 
ENDIF 

IF(XQFD  .LT.  1.0)  THEN 
XQFD  =  1.0 
ENDIF 

XAFD  =  4.0  ♦  XQFD 

XAFDV  =  XAFD  *  XPRICE(ITEM) 

999  CONTINUE 
RETURN 
END 

SUBROUTINE  GTSEED (DSEED) 

RETURN  A  SEED  VALUE  FROM  FILE  'SEED.DAT' 

IMPLICIT  INTEGER  »4  (I,K,M),  INTEGER  *2  (J>,  BYTE  (B) , 
+  DOUBLE  PRECISION  (D) ,  CHARACTER  (N),  LOGICAL  (L> 

OPEN (1 , FILE* 'SEED. CNT ' ,STATUS= -OLD • > 

REWIND  1 

READ(1,101)  ICOUNT 
101  FORMATdS) 

ICOUNT  =  ICOUNT  +  1 
IFdCOUNT  .GT.  1000)  THEN 
ICOUNT  =  1 
ENDIF 
REWIND  1 

WRITEd,101)  ICOUNT 
CLOSE (1) 

OPEN ( 1 , FILE* ' SEED.DAT STATUS* ' OLD ' ) 

REWIND  1 

DO  100  I  =  1,  ICOUNT 
READd,*)  DSEED 
100  CONTINUE 
CLOSE(l) 

PRINT  ' 

PRINT  *, 'USING  RANDOM  NUMBER  SEED  *  ICOUNT, 

+  VALUE  =  ' , DSEED 

RETURN 
END 


Appendix  O 


Simulation  Results  far  Each  Item  Grouping 

This  appendix  contains  four  sets  of  simulation  results 
for  each  item  grouping.  The  first  set  of  output  for  each 
grouping  contains  three  tables  and  three  plots.  The  tables 
give  actual  versus  simulated  annual  demand  frequency,  annual 
demand  quantity,  and  annual  demand  value  for  each  quarter  of 
the  simulation  run.  In  each  grouping,  these  tables  are 
taken  from  the  first  of  five  simulation  replications.  The 
three  plots  compare  totals  for  the  same  three  quantities. 

The  dual  lines  in  each  plot  represent  the  lower  and  upper 
bounds  of  a  95  %  confidence  interval  for  the  five  simulation 
replications. 

The  second  set  of  output  for  each  grouping  contains  two 
tables.  The  first  table  gives  the  number  of  items  in  five 
demand  frequency  categories  and  the  second  table  gives  the 
number  of  items  in  each  of  the  six  demand  categories.  Both 
tables  give  actual  versus  simulated  results  for  each  quarter 
of  the  simulation  run. 

The  third  set  of  output  contains  22  tables,  two  for 
each  quarter  of  first  simulation  replication.  The  first  of 
two  tables  for  each  quarter  gives  actual  versus  simulated 
item  migration  counts  for  migration  from  the  categories 
listed  in  each  row  to  the  categories  listed  in  each  column. 
The  diagonal  gives  the  number  of  items  remaining  in  the  same 
category  for  a  given  quarter.  The  second  table  for  each 


qu«rt«r  givM  th«  m*mm  in-formation  but  in  pmrcmntagm  fora. 
Thm  valums  arm  calculatod  by  dividing  mach  mlmmont  in  tho 
first  six  columns  of  a  givon  roM  by  thm  total  in  column 
smvmn.  At  tho  bottom  of  thosm  tablos  is  a  mmasuro  (total 
squarod  diffaronco)  of  hoM  closaly  migration  is  baing 
modalad.  This  mmasuro  is  obtainad  by  taking  mach  mlommnt  of 
tho  matrix,  subtracting  tho  actual  proportion  from  tho 
simulatod  proportion,  squaring  thm  diffaronco,  and  summing 
all  rosults.  This  quantity  givos  a  ralativo  mmasuro  of  hot* 
Mali  migration  is  baing  simulatod  for  comparison  across  item 
groupings. 

Tho  final  sat  of  output  contains  tino  plots.  Tho  first 
plot  givos  a  comparison  of  actual  versus  simulatod  migration 
volatility.  Migration  volatility  refers  to  how  many 
categories  tho  items  migrate  in  one  quarter.  For  instance, 
migration  from  Mon-stocked  to  Roplonishmont/High  2 
roprosonts  tho  most  volatile  migration  with  a  jump  size  of 
five  categories.  Migration  from  Non— stocked  to  Numeric 
Stockage  Objective  represents  a  jump  size  of  one  category. 
The  plot  points  are  the  counts  (total  number  of  migrations) 
for  each  jump  size  from  one  to  five.  The  count  for  items 
remaining  in  the  same  category  is  also  printed.  The  second 
plot  gives  actual  versus  simulated  item  stability.  Hera  the 
plot  points  are  the  counts  of  items  remaining  in  the  same 
demand  category  for  a  given  number  of  quarters.  For 
instance,  the  last  plot  point  is  a  count  of  the  items 
remaining  in  the  same  category  for  the  cmtire  simulation. 


ANNUAL 


QUARTER  NUMBER 
Band  of  Si  mu  1 


SINULATION  RESULTS  (FIRST  ITEM  6R0UPING) 


ANNUAL  DEHAND  VALUE  IV  HANA6ENENT  CATESORIES 


8TR 

SOURCE 

N-S 

NSO 

R/L 

R/N 

R/Hl  R/H2  TOTAL 

■■ 

82-4 

SIN 

539504 

3201532 

646384 

5929078 

10312293  1537124864  1557753600 

!  -V- 

ACTUAL 

7226 

3865751 

667380 

3365566 

8748398  114670864  131325184 

C 

83-1 

SIN 

117457 

1867472 

522918 

4982697 

6963079  1637253504  1651707136 

ACTUAL 

113649 

4061098 

673067 

3653195 

8440463  113786432  130727910 

83-2 

SIN 

59699 

1439271 

438357 

4515759 

5493653  1757974784  1769921536 

v’’  ' 
vl’-- 

ACTUAL 

34012 

4509959 

663035 

3521649 

8125791  116912320  133766768 

83-3 

SIN 

48804 

1167125 

405595 

4252861 

5067943  1885863296  1896805632 

ACTUAL 

47756 

4685676 

602095 

3238073 

8936554  112067296  129577456 

83-4 

SIN 

66498 

1138950 

375031 

4170210 

4747985  2043834240  2054332928 

, 

ACTUAL 

4406 

4173377 

628858 

3906527 

8664319  122958128  140335616 

WL 

84-1 

SIN 

560145 

1248098 

385104 

4017915 

5206943  2090115840  2101534080 

ACTUAL 

117438 

3856301 

651863 

3975632 

9737451  121541248  139879936 

*  •  •  •• 

84-2 

SIN 

572526 

1241215 

348721 

3904601 

5001382  2196019200  2207087616 

C.vl' 

ACTUAL 

3071 

3783336 

600674 

3929928 

10564282  117688640  136569936 

84-3 

SIN 

588179 

1381985 

336358 

3890081 

5337586  2227680768  2239214848 

'-S' 

ACTUAL 

113723 

3324610 

563628 

3656849 

11293825  101913840  120866480 

,  1 

84-4 

SIN 

580793 

2238198 

310169 

3966463 

4852112  2271376896  2283324672 

'■-'S' 

ACTUAL 

7840 

3623736 

580906 

4197255 

10061051  113911288  132382080 

85-1 

SIN 

82591 

1858879 

318577 

3877983 

5067970  2710161408  2721367296 

ACTUAL 

205523 

3540096 

624354 

4164228 

9832823  117296720  135663744 

85-2 

SIN 

65696 

3715334 

316018 

3746489 

5121758  2731660288  2744625664 

ACTUAL 

166702 

3252831 

626310 

4241083 

10345486  125191104  143823520 

0.7 


SINULATION  RESULTS  (FIRST  ITEN  6RDUPIN6) 


DEMAND  CATESORY  MISRATION  FOR  QUARTER 

82-4 

TO 

FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

TOTAL 

SIMULATED 

M-S 

4571 

0 

598 

501 

108 

50 

5828 

ACTUAL 

6190 

38 

9 

4 

3 

0 

6244 

SIMULATED 

NSO 

0 

26108 

1323 

876 

174 

50 

28531 

ACTUAL 

2932 

23890 

269 

140 

19 

16 

27266 

SIMULATED 

R/L 

0 

710 

1230 

978 

149 

47 

3114 

ACTUAL 

105 

279 

2827 

140 

1 

1 

3353 

SIMULATED 

R/M 

0 

155 

71 

440 

368 

620 

1654 

ACTUAL 

27 

63 

232 

1499 

93 

12 

1926 

SIMULATED 

R/Hl 

0 

21 

4 

44 

44 

601 

714 

ACTUAL 

5 

a 

1 

77 

560 

184 

835 

SIMULATED 

R/H2 

0 

12 

5 

20 

59 

972 

1068 

ACTUAL 

0 

3 

0 

2 

48 

1232 

1285 

DEMAND  CATESORY  MIBRATION  FOR  QUARTER  82-4 

(PERCENT) 

TO 

FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SIMULATED 

N-S 

78.4317 

0.0000 

10.2608 

8.5964 

1.8531 

0.8579 

ACTUAL 

99.1352 

0.1441 

0.0641 

0.0000 

SIMULATED 

NSO 

0.0000 

91.5075 

4.6371 

3.0703 

0.6099 

0.1752 

ACTUAL 

10.7533 

87.6183 

0.9866 

0.5135 

0.0697 

0.0587 

SIMULATED 

R/L 

0.0000 

22.8003 

39.4990 

31.4066 

4.7848 

1.5093 

ACTUAL 

3.1315 

8.3209 

84.3126 

4.1754 

0.0298 

0.0298 

SIMULATED 

R/M 

0.0000 

9.3712 

4.2926 

26.6022 

22.2491 

37.4849 

ACTUAL 

1.4019 

3.2710 

12.0457 

77.8297 

4.8287 

0.6231 

SIMULATED 

R/Hl 

0.0000 

2.9412 

0.5602 

6.1625 

6.1625 

84.1737 

ACTUAL 

0.5988 

0.9581 

0.1198 

9.2216 

67.0659 

22.0359 

SIMULATED 

R/H2 

0.0000 

1.1236 

0.4682 

1.8727 

5.5243 

91.0112 

ACTUAL 

0.0000 

0.2335 

0.0000 

0.1556 

3.7354 

95.8755 

TOTAL  SQUARED  DIFFERENCE  - 


D.  11 


1.575392 


SINULATION  RESULTS  (FIRST  ITEM  SROUPINS) 


DEMAND  CATE60RY  MIGRATION  F(»  QUARTER  83>1 

TO 


FROM 

N-S 

NSO 

R/L 

R/N 

R/Hl 

SIMULATED 

M-S 

4497 

0 

38 

30 

4 

ACTUAL 

6237 

2845 

133 

32 

9 

SIMULATED 

NSO 

0 

26721 

164 

95 

20 

ACTUAL 

1259 

22546 

295 

143 

24 

SIMULATED 

R/L 

0 

135 

2858 

231 

6 

ACTUAL 

21 

325 

2847 

144 

1 

SIMULATED 

R/M 

0 

55 

214 

2284 

238 

ACTUAL 

16 

68 

259 

1442 

72 

SIMULATED 

R/Hl 

0 

a 

0 

126 

455 

ACTUAL 

5 

7 

2 

83 

497 

SIMULATED 

R/H2 

0 

3 

0 

0 

56 

ACTUAL 

11 

0 

0 

3 

82 

DEMAND  CATEGORY  MIGRATION  FOR  QUARTER  83>1 

TO 

(PERCENT) 

FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

SIMULATED 

N-S 

98.3811 

0.0000 

0.8313 

0.6563 

0.0875 

ACTUAL 

67.3615 

30.7269 

1.4364 

0.3456 

0.0972 

SIMULATED 

NSO 

0.0000 

98.9447 

0.6073 

0.3518 

0.0741 

ACTUAL 

5.1851 

92.8545 

1.2149 

0.5889 

0.0988 

SIMULATED 

R/L 

0.0000 

4.1783 

88.4556 

7.1495 

0.1857 

ACTUAL 

0.6291 

9.7364 

85.2906 

4.3140 

0.0300 

SIMULATED 

R/M 

0.0000 

1.9237 

7.4851 

79.8881 

8.3246 

ACTUAL 

0.8593 

3.6520 

13.9098 

77.4436 

3.8668 

SIMULATED 

R/Hl 

0.0000 

0.8869 

0.0000 

13.9690 

50.4435 

ACTUAL 

0.6906 

0.9669 

0.2762 

11.4641 

68.6464 

SIMULATED 

ACTUAL 

R/H2 

0.0000 

0.7612 

0.1282 

0.0000 

0.0000 

0.0000 

0.0000 

0.2076 

2.3932 

5.6747 

R/H2 

2 

3 

A 

14 

1 

0 

60 

S 

313 

130 

22B1 

1349 


R/H2 

0.0438 

0.0324 

0.0222 

0.0577 

0.0310 

0.0000 

2.3785 

0.2685 

34.7007 

17.9558 

97.4786 

93.3564 


SIMULATED 

ACTUAL 


TOTAL  SQUARED  DIFFERENCE  > 


0.274287 


SIMULATION  RESULTS  (FIRST  ITEM  6R0UPIN6) 


DEMAND  CATE60RV  NI6RATI0N  FOR  QtMRTER  83-2 

TO 


FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

TOTAL 

SIMULATED 

N-S 

4436 

0 

41 

18 

2 

0 

4497 

ACTUAL 

7376 

liS 

23 

11 

4 

20 

7549 

SIMULATED 

NSO 

0 

26662 

143 

93 

14 

10 

26922 

ACTUAL 

1110 

24223 

280 

136 

24 

16 

25791 

SIMULATED 

R/L 

0 

144 

2889 

234 

4 

3 

3274 

ACTUAL 

16 

326 

3024 

166 

0 

4 

3536 

SIMULATED 

R/M 

0 

69 

122 

2271 

241 

63 

2766 

ACTUAL 

6 

61 

220 

1462 

90 

8 

1847 

SIMULATED 

R/Hl 

0 

12 

1 

56 

396 

314 

779 

ACTUAL 

2 

7 

1 

87 

476 

112 

685 

SIMULATED 

R/H2 

0 

4 

0 

0 

36 

2631 

2671 

ACTUAL 

0 

6 

0 

0 

74 

1421 

1501 

DEMAND  CATE60RY  MIBRATION  FOR  QUARTER  83-2 

(PERCENT) 

TO 

FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SIMULATED 

M-S 

98.643S 

0.0000 

0.9117 

0.4003 

0.0445 

0.0000 

ACTUAL 

97.7083 

1.5234 

0.3047 

0.1457 

0.0530 

0.2649 

SIMULATED 

NSO 

0.0000 

99.0342 

0.5312 

0.3454 

0.0520 

0.0371 

ACTUAL 

4.3038 

93.9281 

1.0856 

0.5273 

0.0931 

0.0620 

SIMULATED 

R/L 

0.0000 

4,3983 

88.2407 

7.1472 

0.1222 

0.0916 

ACTUAL 

0.4325 

9.2195 

85.5204 

4.6946 

0.0000 

0.1131 

SIMULATED 

R/M 

0.0000 

2.4946 

4.4107 

82.1041 

8.7129 

2.2777 

ACTUAL 

0.3249 

3.3027 

11.9112 

79.1554 

4.8728 

0.4331 

SIMULATED 

R/Hl 

0.0000 

1.5404 

0.1284 

7.1887 

50.8344 

40.3081 

ACTUAL 

0.2920 

1.0219 

0.1460 

12.7007 

69.4890 

16.3504 

SIMULATED 

R/H2 

0.0000 

0,1498 

0.0000 

0.0000 

1.3478 

98.5024 

ACTUAL 

0.0000 

0.3997 

0.0000 

0.0000 

4.9300 

94.6702 

TOTAL  SQUARED  DIFFERENCE  *  0.114966 


SINULATION  RESULTS  (FIRST  ITEH  6R0UPIN6) 


DEMAND  (UtTESORY  MIGRATION  F[»  QUARTER  83-3 

TO 


FROM 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

TOTAL 

SIMULATED 

N-S 

4377 

0 

41 

10 

6 

2 

4436 

ACTUAL 

8312 

170 

8 

7 

5 

8 

8510 

SIMULATED 

NSO 

0 

26624 

151 

91 

20 

5 

26891 

ACTUAL 

SOS 

23766 

269 

155 

28 

14 

24740 

SIMULATED 

R/L 

0 

108 

2860 

220 

7 

1 

3196 

ACTUAL 

13 

353 

2936 

236 

6 

4 

3548 

SmATED 

R/M 

0 

39 

123 

2230 

204 

76 

2672 

ACTUAL 

0 

67 

281 

1393 

110 

11 

1862 

SIMULATED 

R/Hl 

0 

5 

0 

29 

394 

265 

693 

ACTUAL 

0 

10 

1 

77 

453 

127 

668 

SIMULATED 

R/H2 

0 

3 

0 

0 

23 

2995 

3021 

ACTUAL 

0 

3 

1 

2 

139 

1436 

1581 

DEMAND  CATEGORY  MIGRATION  FOR  QUARTER  83-3 

(PERCENT) 

TO 

FROM 

M-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SIMULATED 

N-S 

98.6700 

0.0000 

0.9243 

0.2254 

0.1353 

0.0451 

ACTUAL 

97.6733 

1.9976 

0.0940 

0.0823 

0.0588 

0.0940 

SIMULATED 

NSO 

0.0000 

99.0071 

0.5615 

0.3384 

0.0744 

0.0186 

ACTUAL 

2. 0534 

96.0631 

1.0873 

0.6265 

0.1132 

0.0566 

SIMULATED 

R/L 

0.0000 

3.3792 

89.4869 

6.8836 

0.2190 

0.0313 

ACTUAL 

0.3664 

9.9493 

82.7508 

6.6516 

0.1691 

0.1127 

SIMULATED 

R/N 

0.0000 

1.4596 

4.6033 

83.4581 

7.6347 

2.8443 

ACTUAL 

9.0000 

3.5983 

15.0913 

74.8120 

5.9076 

0.5908 

SIMULATED 

R/Hl 

0.0000 

0.7215 

0.0000 

4.1847 

56.8543 

38.2395 

ACTUAL 

0.0000 

1.4970 

0.1497 

11.5269 

67.8144 

19.0120 

SIMULATED 

R/H2 

0.0000 

0.0993 

0.0000 

0.0000 

0.7613 

99.1394 

ACTUAL 

0.0000 

0.1898 

0.0633 

0.1265 

8.7919 

90.8286 

SIMULATED 

ACTUAL 


TOTAL  SQUARED  DIFFERENCE  « 


D. 098302 


SIHULATION  RESULTS  (FIRST  ITEM  SRDUPINS) 

DENfWO  CATE60RY  HI6RAT1QN  FOR  QUARTER  83-4 

TO 


FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

SIMULATED 

N-S 

4319 

0 

29 

22 

4 

ACTUAL 

8692 

130 

8 

2 

1 

SIMULATED 

NSO 

0 

26508 

162 

86 

17 

ACTUAL 

554 

23398 

274 

113 

23 

SIMULATED 

R/L 

0 

1364 

1604 

198 

9 

ACTUAL 

28 

298 

3006 

162 

2 

SIMULATED 

R/M 

0 

702 

100 

1540 

186 

ACTUAL 

12 

50 

263 

1482 

63 

SIMULATED 

R/Hl 

0 

118 

0 

34 

272 

ACTUAL 

3 

7 

0 

107 

518 

SIMULATED 

R/H2 

0 

37 

0 

0 

24 

ACTUAL 

3 

1 

1 

5 

95 

SIMULATED 


DEMAND  CATEGORY  MIGRATION  FOR  QUARTER  83-4  (PERCENT) 

TO 

FROM  N-S  NSO  R/L  R/M  R/Hl 
N-S  98.6749  0.0000  0.6626  0.5026  0.0914 


SIMULATED  NSO  0.0000  98.9880  0.6050 

ACTUAL  2.2734  96.0154  1.1244 

SIMULATED  R/L  0.0000  42.9606  50.5197 

ACTUAL  0.8009  8.5240  85.9840 


0.3211  0.0635  0.0224 

0.4637  0.0944  0.0287 

6.2362  0.2835  0.0000 

4.6339  0.0572  0.0000 


SIMULATED  R/M  0.0000  27.2093  3.8760 

ACTUAL  0.6417  2.6738  14.0642 


59.6899  7.2093  2.0155 
79.2513  3.3690  0.0000 


SIMULATED  R/Hl  0.0000  18.0428  0.0000 

ACTUAL  0.4049  0.9447  0.0000 


5.1988  41.5902  35.1682 
14.4399  69.9055  14.3050 


SIMULATED  R/H2  0.0000  1.1065  0.0000 

ACTUAL  0.1875  0.0625  0.0625 

TOTAL  SQUARED  DIFFERENCE  * 


0.0000  0.7177 

0.3125  5.9375 

0.523749 


98.1758 

93.4375 


D.15 


SINULATION  RESULTS  (FIRST  ITEM  6R0UPIN6) 


DEMAND  (UITEGORY  NI6RATIQN  FOR  QUARTER  84-1 

TO 


FROM 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

SIMULATED 

N-S 

4243 

0 

43 

28 

3 

2 

ACTUAL 

9136 

143 

9 

4 

0 

0 

SIMULATED 

NSO 

0 

28409 

194 

106 

14 

6 

ACTUAL 

448 

23010 

267 

128 

26 

5 

SIMULATED 

R/L 

0 

218 

1507 

163 

7 

0 

ACTUAL 

21 

25 

3352 

154 

0 

0 

SIMULATED 

R/M 

0 

56 

108 

1492 

184 

40 

ACTUAL 

8 

20 

235 

1528 

78 

2 

SIMULATED 

R/Hl 

0 

3 

0 

31 

277 

201 

ACTUAL 

4 

4 

1 

114 

521 

58 

SIMULATED 

R/H2 

0 

1 

0 

0 

38 

3S3S 

ACTUAL 

7 

2 

0 

3 

139 

1457 

DEMAND  CATE60RY  MI6RATI0N  FOR  QUARTER  84-1 

(PERCENT) 

TO 

FROM 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

SIMULATED 

M-S 

98.2403 

0.0000 

0.9956 

0.6483 

0.0695 

ACTUAL 

98.3211 

1.5390 

SIMULATED 

NSO 

0.0000 

98.8861 

0.6753 

0.3690 

0.0487 

0.0209 

ACTUAL 

1.8757 

96.3406 

1.1179 

0.5359 

0.1089 

0.0209 

SIMULATED 

R/L 

0.0000 

11.5040 

79.5251 

8.6016 

0.3694 

0.0000 

ACTUAL 

0.5912 

0.7038 

94.3694 

4.3356 

0.0000 

0.0000 

SIMULATED 

R/M 

0.0000 

2.9787 

5.7447 

79.3617 

9.7872 

2.1277 

ACTUAL 

0.4276 

1.0689 

12.5601 

81.6676 

4.1689 

0.1069 

SIMULATED 

R/Hl 

0.0000 

0.5859 

0.0000 

6.0547 

54.1016 

39.2578 

ACTUAL 

0.5698 

0.5698 

0.1425 

16.2393 

74.2165 

8.2621 

SIMULATED 

R/H2 

0.0000 

0.0280 

0.0000 

0.0000 

1.0632 

98.9088 

ACTUAL 

0.4353 

0.1244 

0.0000 

0.1866 

8.6443 

90.6095 

TOTAL  SQUARED  DIFFERENCE  »  0.205A71 


SIMULATION  RESULTS 

1  (FIRST  ITEM  GROUPING) 

DEMAND  CATE60RY  MIGRATION  FOR  QUARTER  84-2 

TO 

FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SlffilLATED 

N-S 

41M 

0 

45 

24 

8 

0 

ACTUAL 

8587 

1012 

20 

4 

0 

1 

SlMJLATEll 

NSO 

0 

28375 

ITS 

89 

21 

7 

ACTUAL 

1171 

21471 

217 

117 

22 

4 

SIMULATED 

R/L 

0 

175 

1483 

148 

3 

3 

ACTUAL 

30 

557 

3100 

174 

3 

0 

SIMULATED 

R/M 

0 

51 

74 

1490 

159 

24 

ACTUAL 

8 

102 

229 

1524 

43 

3 

SIWLATED 

R/Hl 

0 

1 

0 

29 

284 

209 

ACTUAL 

2 

12 

1 

131 

552 

44 

SIMULATED 

R/H2 

0 

3 

0 

0 

39 

3742 

ACTUAL 

7 

4 

0 

5 

154 

1350 

DEMAND  CATE60RY  MISRATION  FOR  QUARTER  84-2 

(PERCENT) 

TO 

FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SIMULATED 

N-S 

78.1852 

0.0000 

1.0404 

0.5454 

0.1885 

0.0000 

ACTUAL 

87.2249 

10.5154 

0.2078 

0.0414 

0.0000 

0.0104 

SIMULATED 

NSO 

0.0000 

98.7124 

0.4798 

0.3102 

0.0732 

0.0244 

ACTUAL 

5.0405 

73.3734 

0.7352 

0.5042 

0.0748 

0.0257 

SIMULATED 

R/L 

0.0000 

10.5272 

80.0754 

7.0713 

0.1420 

0.1420 

ACTUAL 

0.7744 

14.4151 

80.2277 

4.5031 

0.0774 

0.0000 

SIMULATED 

R/M 

0.0000 

2.8022 

5.1448 

81.8481 

8.7343 

1.4284 

ACTUAL 

0.4143 

5.2822 

11.8571 

79.0244 

3.2424 

0.1554 

SIMULATED 

R/Hl 

0.0000 

0.1912 

0.0000 

5.5449 

54.3021 

39.9418 

ACTUAL 

0.2418 

1.5707 

0.1307 

17.1444 

72.2513 

8.4387 

SIMULATED 

R/N2 

0.0000 

0.0773 

0.0000 

0.0000 

1.0307 

78.8901 

ACTUAL 

0.4579 

0.3942 

0.0000 

0.3285 

10.1183 

88.4971 

TOTAL  SQUARED  DIFFERENCE  * 

0.200210 

FROM 

SIMULATION  RESULTS  (FIRST  ITEM  BROUPINS) 

DEMAND  CATEGORY  MIGRATION  FOR  QUARTER  84-3 

TO 

N-S  NSO  R/L  R/N  R/Hl 

SIMULATED 

N-S 

4099 

0 

34 

29 

3 

ACTUAL 

9659 

136 

7 

1 

1 

SIMULATED 

NSO 

0 

28309 

187 

103 

22 

ACTUAL 

109 

22822 

249 

148 

24 

SIMULATED 

R/L 

0 

192 

1466 

154 

4 

ACTUAL 

19 

275 

3049 

221 

3 

SIMULATED 

R/M 

0 

SO 

104 

1451 

152 

ACTUAL 

10 

72 

258 

1500 

105 

SIMULATED 

R/Hl 

0 

6 

0 

30 

307 

ACTUAL 

5 

9 

3 

133 

564 

SIMULATED 

R/H2 

0 

1 

0 

0 

43 

ACTUAL 

8 

2 

1 

9 

210 

DEMAND  CATE60RY  MIGRATION  FOR  QUARTER  84-3 

(PERCENT) 

FROM 

M-S 

NSO 

R/L 

TO 

R/N 

R/Hl 

SIMULATED 

N-S 

98.3917 

0.0000 

0.8161 

0.6961 

0.0720 

SIMULATED  NSO  0.0000  98.8961  0.6533 

ACTUAL  0.4666  97.6969  1.0659 

SIMULATED  R/L  0.0000  10.5669  80.6824 

ACTUAL  0.5327  7.7096  85.4780 


0.3598  0.0769  0.0140 

0.6336  0.1027  0.0342 

8.4755  0.2201  0.0550 

6.1957  0.0841  0.0000 


SIMULATED  R/M  0.0000  2.7778  5.7778 

ACTUAL  0.5110  3.6791  13.1834 


80.6111  8.4444  2.3889 
76.6479  5.3654  0.6132 


SIMULATED  R/Hl  0.0000  1.1673  0.0000 

ACTUAL  0.6297  1.1335  0.3778 


5.8366  59.7276  33.2685 
16.7506  71.0327  10.0756 


SIMULATED  R/H2  0.0000  0.0251  0.0000 

ACTUAL  0.5610  0.1403  0.0701 


0.0000  1.0785  98.8964 
0.6311  14.7265  83.8710 


TOTAL  SQUARED  DIFFERENCE  * 


0.132393 


SIHULATION  RESULTS  (FIRST  ITEH  6R0UPIN6) 

DEHAHO  CATEBORY  HIBRATIOH  FOR  QUARTER  84-4 

TO 

FRDH 

N-S 

M80 

R/L 

R/H 

R/Hl 

R/H2 

SIHULATEO 

H-S 

4047 

0 

27 

22 

2 

1 

ACTUAL 

9773 

34 

2 

1 

0 

0 

SIHULATEO 

HSO 

0 

28218 

198 

120 

20 

2 

ACTUAL 

1124 

21803 

224 

142 

13 

8 

SIHULATEO 

R/L 

0 

208 

1438 

138 

6 

1 

ACTUAL 

24 

313 

3055 

174 

1 

0 

SIHULATEO 

R/H 

0 

62 

78 

1464 

131 

32 

ACTUAL 

11 

83 

219 

1617 

72 

10 

SIHULATEO 

R/Hl 

0 

8 

0 

24 

325 

174 

ACTUAL 

2 

19 

3 

120 

621 

142 

SIHULATEO 

R/H2 

0 

2 

0 

0 

37 

4124 

ACTUAL 

6 

7 

0 

3 

76 

1205 

DEHANO  CATEBORY  HIBRATION  FOR  QUARTER  84-4 

(PERCENT) 

TO 

FROH 

M-S 

NSO 

R/L 

R/H 

R/Hl 

R/H2 

SIHULATEO 

M-S 

98.7314 

0.0000 

0.6587 

0.5367 

0.0488 

0.0244 

ACTUAL 

99.6228 

0.3466 

0.0204 

SIHULATEO 

HSO 

0.0000 

98.8094 

0.6933 

0.4202 

0.0700 

0.0070 

ACTUAL 

4.8207 

93.5195 

0.9607 

0.6090 

0.0558 

0.0343 

SIHULATEO 

R/L 

0.0000 

11.6136 

80.2903 

7.7052 

0.3350 

0.0558 

ACTUAL 

0.6728 

8.7749 

85.6462 

4.8780 

0.0280 

0.0000 

SIHULATEO 

R/H 

0.0000 

3.5088 

4.4143 

82.8523 

7.4137 

1.8110 

ACTUAL 

0.5467 

4.1252 

10.8847 

80.3678 

3.5785 

0.4970 

SIHULATEO 

R/Hl 

0.0000 

1.5066 

0.0000 

4.5198 

61.2053 

32.7684 

ACTUAL 

0.2203 

2.0948 

0.3308 

13.2304 

68.4675 

15.6560 

SIHULATEO 

R/H2 

0.0000 

0.0480 

0.0000 

0.0000 

0.8888 

99.0632 

ACTUAL 

0.4626 

0.5397 

0.0000 

0.2313 

5.8597 

92.9067 

TOTAL  SQUARED  DIFFEREHCE  > 

0.064845 

SIMJLATION  RESULTS  (FIRST  ITEH  6RIHJPIN6) 


DEHANO  CATE60RY  HI6RATI0N  FDR  QUARTER  85-1 

TO 


FROM 

M-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

TOTAL 

SIMULATED 

M-S 

4002 

0 

28 

12 

4 

1 

4047 

ACTUAL 

10781 

136 

14 

6 

3 

0 

10940 

SIMULATED 

N80 

0 

28107 

227 

136 

12 

16 

28498 

ACTUAL 

114 

21786 

210 

133 

15 

3 

22261 

SIMULATED 

R/L 

0 

208 

1391 

135 

5 

2 

1741 

ACTUAL 

25 

18 

3262 

196 

2 

0 

3503 

SIMULATED 

R/M 

0 

65 

82 

1456 

125 

40 

1768 

ACTUAL 

13 

16 

236 

1677 

110 

5 

2057 

SIMULATED 

R/Hl 

0 

9 

0 

34 

311 

167 

521 

ACTUAL 

3 

1 

1 

108 

539 

131 

783 

SIMULATED 

R/H2 

0 

1 

0 

0 

44 

4289 

4334 

ACTUAL 

9 

2 

1 

3 

115 

1235 

1365 

DEMAND  CATE60RY  HISRATION  FOR  QUARTER  85-1 

(PERCENT) 

TO 

FROM 

M-S 

NSO 

R/L 

R/N 

R/Nl 

R/H2 

simulated 

N-S 

98.8881 

0.0000 

0.6919 

0.2965 

0.0988 

0.0247 

ACTUAL 

98.5464 

1.2431 

0.1280 

0.0548 

0.0274 

0.0000 

SIMULATED 

NSO 

0.0000 

98.6280 

0.7965 

0.4772 

0.0421 

0.0561 

ACTUAL 

0.5121 

97.8662 

0.9434 

0.5975 

0.0674 

0.0135 

SIMULATED 

R/L 

0.0000 

11.9472 

79.8966 

7.7542 

0.2872 

0.1149 

ACTUAL 

0.7137 

0.5138 

93.1202 

5.5952 

0.0571 

0.0000 

SIMULATED 

R/N 

0.0000 

3.6765 

4.6380 

82.3529 

7.0701 

2.2624 

ACTUAL 

0.6320 

0.7778 

11.4730 

81.5265 

5.3476 

0.2431 

SIMULATED 

R/Hl 

0.0000 

1.7274 

0.0000 

6.5259 

59.6929 

32.0537 

ACTUAL 

0.3831 

0.1277 

0.1277 

13.7931 

68.8378 

16.7305 

SIMULATED 

R/H2 

0.0000 

0.0231 

0.0000 

9.0000 

1.0152 

98.9617 

ACTUAL 

0.6593 

0.1465 

0.0733 

0.2198 

8.4249 

90.4762 

TOTAL  SOUAREO  DIFFERENCE  >  0.087837 


SIHULATIDN  RESULTS  (FIRST  mH  6R0UPIN6) 


DEMAND  CATESORY  MIGRATION  FOR  QUARTER  85-2 

TO 


FROM 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

TOTAL 

SIMULATES 

N-S 

3951 

0 

30 

19 

1 

1 

4002 

ACTUAL 

10747 

182 

11 

2 

1 

2 

10945 

SIMULATED 

NSO 

0 

28024 

214 

124 

18 

4 

28390 

ACTUAL 

271 

21343 

175 

121 

24 

5 

21959 

SIMULATED 

R/L 

0 

192 

1387 

144 

2 

1 

1728 

ACTUAL 

41 

31 

3484 

145 

1 

0 

3724 

SINIH.ATED 

R/N 

0 

51 

84 

1442 

157 

39 

1773 

ACTUAL 

14 

24 

241 

1735 

80 

7 

2123 

SIMULATED 

R/Hl 

0 

7 

0 

20 

309 

145 

501 

ACTUAL 

4 

2 

1 

139 

553 

85 

784 

SIMULATED 

R/H2 

0 

3 

0 

0 

44 

4444 

4515 

ACTUAL 

8 

1 

0 

3 

124 

1234 

1374 

DEMAND  CATESORY  MIGRATION  FOR  QUARTER  BS-2 

(PERCENT) 

TO 

FROM 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

SIMULATED 

N-S 

98.7254 

0.0000 

0.7494 

0.4748 

0.0250 

0.0250 

ACTUAL 

98.1910 

1.4429 

O.IOOS 

0.0183 

0.0091 

0.0183 

SIMULATED 

NSO 

0.0000 

98.7179 

0.7538 

0.4438 

0.0434 

0.0211 

ACTUAL 

1.2341 

97.2858 

0.7949 

0.5510 

0.1093 

0.0228 

SIMULATED 

R/L 

0.0000 

11.1111 

80.2442 

8.4491 

0.1157 

0.0579 

ACTUAL 

1.1010 

0.8324 

93.4090 

4.4307 

0.0249 

0.0000 

SIMULATED 

R/N 

0.0000 

2.8745 

4.7377 

81.3311 

8.8550 

2.1997 

ACTUAL 

0.6594 

1.2247 

12.2939 

81.7240 

3.7483 

0.3297 

SIMULATED 

R/Hi 

0.0000 

1.3972 

0.0000 

3.9920 

41.6744 

32.9341 

ACTUAL 

0.5102 

0.2551 

0.1274 

17.7296 

70.5357 

10.8418 

SIMULATED 

R/H2 

0.0000 

0.0444 

0.0000 

0.0000 

1.0188 

98.9147 

ACTUAL 

0.5822 

0.0728 

0.0000 

0.2183 

9.1703 

89.9543 

TOTAL  SQUARED  DIFFERENCE  «  0.130205 


DEMAND 


SAME  DEMAND  CATEGORY 


SIHULATIDN  RESULTS  (SECOND  ITEM  6R0UPINB) 


ANNUAL  DEMAND  QUANTITY  DV  MANASEMENT  CATE60RIES 


QTR 

SOURCE 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

TOTAL 

82-4 

SIM 

17075 

109993 

418456 

776988 

797489 

4364415 

6484416 

ACTUAL 

1090 

74105 

254189 

696862 

2525225 

3834572 

7386043 

83-1 

SIM 

9421 

72433 

368090 

803932 

807542 

4399303 

6460721 

ACTUAL 

63i4 

75480 

281169 

661749 

2648512 

3825588 

7498862 

83-2 

SIN 

7892 

119577 

314180 

879681 

715358 

4827687 

6864375 

ACTUAL 

3335 

82093 

226958 

696557 

2851641 

4001940 

7862524 

83-3 

SIN 

7537 

107031 

293857 

911766 

719199 

5590013 

7629403 

ACTUAL 

2228 

90294 

221293 

695443 

3408829 

3998903 

8416990 

83-4 

SIN 

&&45 

102752 

257738 

1011048 

661475 

6822740 

8862398 

ACTUAL 

127 

83073 

226318 

678483 

3207862 

4110384 

8306247 

84-1 

SIN 

6576 

102753 

234695 

1005758 

755327 

8259283 

10364392 

ACTUAL 

8961 

79011 

235355 

722681 

3158481 

3940969 

8145458 

84-2 

SIN 

7632 

49088 

227554 

1048853 

741115 

9581389 

11655631 

ACTUAL 

217 

72123 

258252 

685591 

3051590 

3838691 

7906464 

84-3 

SIN 

8158 

55659 

216863 

1057746 

748726 

11251403 

13338555 

ACTUAL 

10430 

60277 

254606 

655512 

3075785 

3665599 

7722209 

84-4 

SIN 

9050 

58213 

208558 

1068932 

654166 

12547100 

14546019 

ACTUAL 

603 

60008 

224907 

682377 

2997877 

3930014 

7895786 

S5-1 

SIN 

8733 

49426 

213249 

1053504 

683728 

13643137 

15651777 

ACTUAL 

15790 

57358 

227069 

724197 

3245093 

4167927 

8437434 

85-2 

SIN 

7551 

55816 

193602 

1063568 

760244 

15102202 

17182984 

ACTUAL 

846 

55751 

231333 

701261 

3293255 

4268149 

8550595 
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SIMULATION  RESULTS  (SECOND  ITEM  6R0UPING) 


ANNUAL  DEHANO  VALUE  BY  NANA6EHENT  CATEGORIES 


OTR 

SOURCE 

H-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

TOTAL 

a2>4 

SIN 

ACTUAL 

594010 

7226 

3390692 

3865751 

611297 

667380 

5018085 

3365566 

9000195 

8748398 

162586432 

114670864 

181200720 

131325184 

83<1 

SIN 

ACTUAL 

363573 

113649 

2652862 

4061098 

531934 

673067 

4896114 

3653195 

8437639 

8440463 

168445200 

113786432 

185327328 

130727912 

83-2 

SIN 

ACTUAL 

293143 

34012 

2769272 

4509959 

476510 

663035 

5093302 

3521649 

8212923 

8125791 

178635888 

116912320 

195481040 

133766768 

83-3 

SIN 

ACTUAL 

213099 

47756 

2767752 

4685676 

472738 

602095 

5219104 

3238073 

7906861 

8936554 

200643776 

112067296 

217223328 

129577456 

83-4 

SIN 

ACTUAL 

223985 

4406 

2356576 

4173377 

465171 

628858 

5549475 

3906527 

8069711 

8664319 

230875152 

122958128 

247540080 

140335616 

84-1 

SIN 

ACTUAL 

224180 

117438 

2349220 

3856301 

443585 

651863 

5814449 

3975632 

8669304 

9737451 

261734912 

121541248 

279235648 

139879936 

84-2 

SIN 

ACTUAL 

223961 

3071 

2299561 

3783336 

428111 

600674 

5868862 

3929928 

8373807 

10564282 

277778816 

117688640 

294973120 

136569936 

84-3 

SIN 

ACTUAL 

237898 

113723 

2203370 

3324610 

414959 

563628 

5799525 

3656849 

8604514 

11293825 

310850464 

101913840 

328110720 

120866480 

84-4 

SIN 

ACTUAL 

184658 

7840 

2216662 

3623736 

391920 

580906 

5981431 

4197255 

8675277 

10061051 

317362656 

113911288 

334812608 

132382080 

8S-1 

SIN 

ACTUAL 

147399 

205523 

2123970 

3540096 

383359 

624354 

5761972 

4164228 

8812060 

9832823 

325494880 

117296720 

342723648 

135663744 

85-2 

SIN 

ACTUAL 

139344 

166702 

2110929 

3252831 

368369 

626310 

5818815 

4241083 

8507535 

10345486 

349621696 

125191104 

366566688 

143823520 

D.28 


SIKJLATION  RESULTS  (SECOND  ITEM  SROUPING) 


DEHAND  FREQUENCY  SRQtN>  ITEN  COUNTS 


QUARTER 

SOURCE 

0 

1-9 

10-19 

82-4 

SIHU.ATEO 

22191 

13364 

1947 

ACTUAL 

243A1 

12980 

1290 

Z  DIFFERENCE 

-8.91 

2.96 

50.93 

83-1 

SAHULATED 

24782 

10859 

1806 

ACTUAL 

23203 

14096 

1312 

Z  DIFFERENCE 

6.81 

-22.96 

37.65 

83-2 

SinULATEO 

2S4S3 

9966 

1754 

ACTUAL 

23361 

13866 

1337 

Z  DIFFERENCE 

8.96 

-28.13 

31.19 

83-3 

SINULATEO 

25724 

9450 

1731 

ACTUAL 

22754 

14375 

1374 

Z  DIFFERENCE 

13.05 

-34.26 

25.98 

83-4 

SINULATEO 

25899 

8932 

1808 

1  DIFFERENCE 


SIMULATION  RESULTS  (SECOND  ITEM  6R0UPIN6) 


DEMAND  CATEGORY  ITEM  COUNT  SUMMARY 


QUARTER 

N-S 

NSO 

RyL 

R/M 

R/Hl 

RyH2 

82-4 

SIMULATED 

4662 

27999 

3249 

2671 

901 

1427 

ACTUAL 

9259 

24281 

3338 

1862 

724 

1445 

83-1 

SIMULATED 

4542 

27850 

3315 

2798 

881 

1523 

ACTUAL 

7549 

25791 

3536 

1847 

685 

1501 

83-2 

SIMULATED 

4449 

27704 

3334 

2906 

868 

1648 

ACTUAL 

8510 

24740 

3548 

1862 

668 

1581 

83-3 

SIMULATED 

4342 

27532 

3406 

2985 

869 

1775 

ACTUAL 

8833 

24369 

3496 

1870 

741 

1600 

83-4 

SIMULATED 

4246 

28618 

2519 

2771 

849 

1906 

ACTUAL 

9292 

23884 

3552 

1871 

702 

1608 

84-1 

SIMULATED 

4161 

28584 

2490 

2753 

886 

2035 

ACTUAL 

9624 

23204 

3864 

1931 

764 

1522 

84-2 

SIMULATED 

4096 

28569 

2418 

2785 

861 

2180 

ACTUAL 

9805 

23360 

3567 

1957 

794 

1426 

84-3 

SIMULATED 

4029 

28536 

2343 

2795 

895 

2311 

ACTUAL 

9810 

23316 

3567 

2012 

907 

1297 

84-4 

SIMULATED 

3971 

28471 

2302 

2818 

901 

2446 

ACTUAL 

10940 

22261 

3503 

2057 

783 

1365 

8S-1 

SIMULATED 

3910 

28482 

2212 

2807 

929 

2569 

ACTUAL 

10945 

21959 

3724 

2123 

784 

1374 

3861 

II  OB'; 


8S-2  SIMULATED 


28474 


2164 


2790 


SIMULATION  RESULTS  (SECOND  ITEM  6R0UPING) 

OEHANO  CATEGORY  MIGRATION  Ft»  flUARTER  82-4 

TO 


FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

TOTAL 

SIMULATED 

N-S 

4662 

0 

667 

420 

61 

18 

5828 

ACTUAL 

6190 

38 

9 

4 

3 

0 

6244 

SIMULATED 

NSO 

0 

26939 

926 

531 

103 

32 

28531 

ACTUAL 

2932 

23890 

269 

140 

19 

16 

27266 

SIMULATED 

R/L 

0 

869 

1615 

620 

6 

4 

3114 

ACTUAL 

105 

279 

2827 

140 

1 

1 

3353 

SIMULATED 

R/M 

0 

172 

41 

1025 

353 

63 

1654 

ACTUAL 

27 

63 

232 

1499 

93 

12 

1926 

SIMULATED 

R/Hl 

0 

11 

0 

74 

356 

273 

714 

ACTUAL 

5 

8 

1 

77 

560 

184 

835 

SIMULATED 

R/H2 

0 

8 

0 

1 

22 

1037 

1068 

ACTUAL 

0 

3 

0 

2 

48 

1232 

1285 

DEMAND  CATEGORY  MIGRATION  FOR  QUARTER  82-4 

(PERCENT) 

TO 

FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SIMULATED 

N-S 

79.9931 

0.0000 

11.4447 

7.2066 

1.0467 

ACTUAL 

99.1352 

0.1441 

SIMULATED 

NSO 

0.0000 

94.4201 

3.2456 

1.8611 

0.3610 

0.1122 

ACTUAL 

10.7533 

87.6183 

0.9866 

0.5135 

0.0697 

0.0587 

SIMULATED 

R/L 

0.0000 

27.9062 

51.8626 

19.9101 

0.1927 

0.1285 

ACTUAL 

3.1315 

8.3209 

84.3126 

4.1754 

0.0298 

0.0298 

SIMULATED 

R/M 

0.0000 

10.3990 

2.4788 

61.9710 

21.3422 

3.8089 

ACTUAL 

1.4019 

3.2710 

12.0457 

77.8297 

4.8287 

0.6231 

SIMULATED 

R/Hl 

0.0000 

1.5406 

0.0000 

10.3641 

49.8599 

38.2353 

ACTUAL 

0.5988 

0.9581 

0.1198 

9.2216 

67.0659 

22.0359 

SIMULATED 

R/H2 

0.0000 

0.7491 

0.0000 

0.0936 

2.0599 

97.0974 

ACTUAL 

0.0000 

0.2335 

0.0000 

0.1556 

3.7354 

95.8755 

SIMULATED 

ACTUAL 


TOTAL  SOUARED  DIFFERENCE  * 


0.365321 


£  a 


SIHULATIW  RESULTS  (SECOND  ITEM  6RDUPIN6) 


DEMAND  CATEGORY  MIGRATION  FOR  QUARTER  S3-1 


FROM 

M-S 

NSO 

R/L 

TO 

R/M 

R/Nl 

R/H2 

SIMULATED 

N-S 

4S42 

0 

71 

41 

7 

1 

ACTUAL 

6237 

2845 

133 

32 

9 

3 

SIMULATED 

NSO 

0 

27633 

201 

129 

27 

9 

ACTUAL 

1259 

22546 

295 

143 

24 

14 

SIMULATED 

R/L 

0 

142 

2913 

193 

0 

1 

ACTUAL 

21 

325 

2847 

144 

1 

0 

SIMULATED 

R/N 

0 

66 

129 

2330 

135 

11 

ACTUAL 

16 

68 

259 

1442 

72 

5 

SIMULATED 

R/Hl 

0 

6 

1 

105 

676 

113 

ACTUAL 

5 

7 

2 

83 

497 

130 

SIMULATED 

R/H2 

0 

3 

0 

0 

36 

1388 

ACTUAL 

11 

0 

0 

3 

82 

1349 

DEMAND  CATEGORY  MIGRATION  FOR  QUARTER  B3M 

TO 

FROM  N-S  NSO  R/L  R/M 

(PERCENT) 

R/Hl 

R/H2 

SIMULATED 

M-S 

97.4260 

0.0000 

1.5230 

0.8795 

0.1502 

0.0215 

ACTUAL 

67.3615 

30.7269 

1.4364 

0.3456 

0.0972 

0.0324 

SIMULATED 

NSO 

0.0000 

98.6928 

0.7179 

0.4607 

0.0964 

0.0321 

ACTUAL 

5.1851 

92.8545 

1.2149 

0.5889 

0.0988 

0.0577 

SIMULATED 

R/L 

0.0000 

4.3706 

89.6584 

5.9403 

0.0000 

0.0308 

ACTUAL 

0.6291 

9.7364 

85.2906 

4.3140 

0.0300 

0.0000 

SIMULATED 

R/N 

0.0000 

2.4710 

4.8297 

87.2332 

5.0543 

0.4118 

ACTUAL 

0.8593 

3.6520 

13.9098 

77.4436 

3.8668 

0.2685 

SIMULATED 

R/Hi 

0.0000 

0.6659 

0.1110 

11.6537 

75.0277 

12.5416 

ACTUAL 

0.6906 

0.9669 

0.2762 

11.4641 

68.6464 

17.9558 

SIMULATED 

R/H2 

0.0000 

0.2102 

0.0000 

0.0000 

2.5228 

97.2670 

ACTUAL 

0.7612 

0.0000 

0.0000 

0.2076 

5.6747 

93.3564 

TOTAL  SQUARED  DIFFERENCE  »  0.223SS7 


SIHULATION  RESULTS  (SECOND  ITEM  SRDUPINS) 


SINULATED 

ACTUAL 

SinULATED 

ACTUAL 

SINULATED 

ACTUAL 

SINULATED 

ACTUAL 

SINULATED 

ACTUAL 

SINULATED 

ACTUAL 


SINULATED 

ACTUAL 

SINULATED 

ACTUAL 

SINULATED 

ACTUAL 

SINULATED 

ACTUAL 

SINULATED 

ACTUAL 

SINULATED 

ACTUAL 


DENANO  CATESORY  NI6RATI0N  FOR  QUARTER  83-2 

TO 


FRQN 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

TOTAL 

N-S 

4449 

0 

57 

28 

7 

1 

4542 

7374 

115 

23 

11 

4 

20 

7549 

NSO 

0 

27522 

184 

119 

14 

7 

27850 

1110 

24225 

280 

134 

24 

14 

25791 

R/L 

0 

123 

3000 

189 

2 

1 

3315 

14 

324 

3024 

144 

0 

4 

3534 

R/N 

0 

47 

91 

2495 

149 

14 

2798 

4 

41 

220 

1442 

90 

8 

1847 

R/Hl 

0 

9 

0 

75 

471 

124 

881 

2 

7 

1 

87 

474 

112 

485 

R/H2 

0 

3 

0 

0 

23 

1497 

1523 

0  6  0  0 

DEHAND  CATESORY  HI6RATI0N  FOR  QUARTER  83-2 

TO 

74 

(PERCENT) 

1421 

1501 

FRON 

M-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

N-S 

97.9524 

97.7083 

0.0000 

1.5234 

1.2550 

0.3047 

0.4145 

0.1457 

0.1541 

0.0530 

0.0220 

0.2449 

NSO 

0.0000 

4.3038 

98.8223 

93.9281 

0.4479 

1.0854 

0.4273 

0.5273 

0.0575 

0.0931 

0.0251 

0.0420 

R/L 

0.0000 

0.4S2S 

3.7104 

9.2195 

90.4977 

85.5204 

5.7014 

4.4944 

0.0603 

0.0000 

0.0302 

0.1131 

R/N 

0.0000 

0.3249 

1.6798 

3.3027 

3.2523 

11.9112 

89.1708 

79.1554 

5.3252 

4.8728 

0.5718 

0.4331 

R/Hl 

0.0000 

0.2920 

1.0214 

1.0219 

0.0000 

0.1440 

8.5131 

12.7007 

74.1435 

49.4890 

14.3019 

14.3504 

R/H2 

0.0000 

0.0000 

0.1970 

0.3997 

0.0000 

0.0000 

0.0000 

0.0000 

1.5102 

4.9300 

98.2928 

94.4702 

TOTAL  SQUARED  DIFFERENCE  »  0.037209 


SIMULATION  RESULTS  (SECOND  ITEM  SROUPINS) 


DEMAND  CATEGORY  MIGRATION  FOR  QUARTER  83-3 

TO 

FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SIMULATED 

N-S 

4342 

0 

52 

46 

8 

1 

ACTUAL 

8312 

170 

8 

7 

5 

8 

SIMULATED 

NSO 

0 

27368 

195 

no 

23 

8 

ACTUAL 

508 

23766 

269 

155 

28 

14 

SIMULATED 

R/L 

0 

no 

3051 

169 

2 

2 

ACTUAL 

13 

353 

2936 

236 

6 

4 

SIMULATED 

R/M 

0 

38 

108 

2600 

145 

15 

ACTUAL 

0 

67 

281 

1393 

no 

11 

SIMULATED 

R/Hl 

0 

16 

0 

60 

674 

118 

ACTUAL 

0 

10 

1 

77 

453 

127 

SIMULATED 

R/H2 

0 

0 

0 

0 

17 

1631 

ACTUAL 

0 

3 

1 

2 

139 

1436 

DEMAND  CATEGORY  MIGRATION  FOR  QUARTER  83-3 

(PERCENT) 

TO 

FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SIMULATED 

N-S 

97.5950 

0.0000 

1.1688 

1.0339 

0.1798 

mm 

ACTUAL  97.6733  1.9976  0.0940  0.0823  0.0588 

■ 

SIMULATED 

NSO 

0.0000 

98.7872 

0.7039 

0.3971 

0.0830 

0.0289 

ACTUAL 

2.0534 

96.0631 

1.0873 

0.6265 

0.1132 

0.0566 

SIMULATED 

R/L 

0.0000 

3.2993 

91.5117 

5.0690 

0.0600 

0.0600 

ACTUAL 

0.3664 

9.9493 

82.7508 

6.6516 

0.1691 

0.1127 

SIMULATED 

R/M 

0.0000 

1.3076 

3.7164 

89.4701 

4.9897 

0.5162 

ACTUAL 

0.0000 

3.5983 

15.0913 

74.8120 

5.9076 

0.5908 

SIMULATED 

R/Hl 

0.0000 

1.8433 

0.0000 

6.9124 

77.6498 

13.5945 

ACTUAL 

0.0000 

1.4970 

0.1497 

11.5269 

67.8144 

19.0120 

SIMULATED 

R/H2 

0.0000 

0.0000 

0.0000 

0.0000 

1.0316 

98.9684 

ACTUAL 

0.0000 

0.1898 

0.0633 

0.1265 

8.7919 

90.8286 

TOTAL  SQUARED  DIFFERENCE  « 

0.076594 

It 


SINULATION  RESULTS  (SECOND  ITEM  6R0UPIN6) 


DEMAND  CATESORY  NI6RATI0N  FOR  QUARTER  83-4 

TO 


FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SIMULATED 

N-S 

4240 

0 

49 

39 

7 

1 

ACTUAL 

8092 

130 

a 

2 

1 

0 

SIMULATED 

NSO 

0 

27180 

202 

109 

25 

10 

ACTUAL 

5S4 

23398 

274 

113 

23 

7 

SIMULATED 

R/L 

0 

1000 

2190 

202 

1 

1 

ACTUAL 

28 

298 

3000 

102 

2 

0 

SIMULATED 

R/M 

0 

378 

71 

2304 

159 

13 

ACTUAL 

12 

SO 

203 

1482 

03 

0 

SIMULATED 

R/Hl 

0 

40 

1 

57 

038 

133 

ACTUAL 

3 

7 

0 

107 

518 

100 

SIMULATED 

R/H2 

0 

8 

0 

0 

19 

1748 

ACTUAL 

3 

1 

1 

5 

95 

1495 

DEMAND  CATESORY  NI6RATI0N  FOR  QUARTER  83-4 

(PERCENT) 

TO 

FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SIMULATED 

M-S 

97.7890 

0.0000 

1.1285 

0.8982 

0.1012 

ACTUAL 

98.4037 

1.4718 

Em 

SIMULATED 

NSO 

0.0000 

98.7433 

0.7337 

0.3959 

0.0908 

0.0303 

ACTUAL 

2.2734 

90.0154 

1.1244 

0.4037 

0.0944 

0.0287 

SIMULATED 

R/L 

0.0000 

29.5301 

04.4745 

5.9307 

0.0294 

0.0294 

ACTUAL 

0.8009 

8.5240 

85.9840 

4.0339 

0.0572 

0.0000 

SIMULATED 

R/M 

0.0000 

12.0033 

2.3780 

79.1960 

5.3200 

0.4355 

ACTUAL 

0.0417 

2.0738 

14.0042 

79.2513 

3.3090 

0.0000 

SIMULATED 

R/Hl 

0.0000 

4.0030 

0.1151 

0.5593 

73.4177 

15.3049 

ACTUAL 

0.4049 

0.9447 

0.0000 

14.4399 

09.9055 

14.3050 

SIMULATED 

R/H2 

0.0000 

0.4507 

0.0000 

0.0000 

1.0704 

98.4789 

ACTUAL 

0.1875 

0.0025 

0.0025 

0.3125 

5.9375 

93.4375 

SIMULATED 

ACTUAL 


TOTAL  SQUARED  DIFFERENCE 


0. I 30284 


SIHULATION  RESULTS  (SECOND  ITEN  SRDUPINS) 

OEHAND  CATE60RY  NI6RATION  FOR  QUARTER  84-1 

TO 


FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SIMULATED 

N-S 

4161 

0 

52 

26 

6 

1 

4246 

ACTUAL 

9136 

143 

9 

4 

0 

0 

9292 

SIMULATED 

NSO 

0 

28189 

252 

147 

24 

6 

28618 

ACTUAL 

448 

23010 

267 

128 

26 

5 

23884 

SIMULATED 

R/L 

0 

272 

2104 

142 

0 

1 

2519 

ACTUAL 

21 

25 

3352 

154 

0 

0 

3552 

SIMULATED 

R/M 

0 

112 

82 

2387 

169 

21 

2771 

ACTUAL 

8 

20 

235 

1528 

78 

2 

1871 

SIMULATED 

R/Hl 

0 

10 

0 

51 

668 

120 

849 

ACTUAL 

4 

4 

1 

114 

521 

58 

702 

SIMULATED 

R/H2 

0 

1 

0 

0 

19 

1886 

1906 

ACTUAL 

7 

2 

0 

3 

139 

1457 

1608 

DEHANO  CATEGORY  NIGRATION  FOR  QUARTER  84-1  (PERCENT) 

TO 


FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SIMULATED 

ACTUAL 

N-S 

97.9981 

98.3211 

0.0000 

1.5390 

1.2247 

0.0969 

0.6123 

0.0430 

0.1413 

0.0000 

0.0236 

0.0000 

SIMULATED 

ACTUAL 

NSO 

0.0000 

1.8757 

98.5009 

96.3406 

0.8806 

1.1179 

0.5137 

0.5359 

0.0839 

0.1089 

0.0210 

0.0209 

SIMULATED 

ACTUAL 

R/L 

0.0000 

0.5912 

10.7979 

0.7038 

83.5252 

94.3694 

5.6372 

4.3356 

0.0000 

0.0000 

0.0397 

0.0000 

SIMULATED 

ACTUAL 

R/M 

0.0000 

0.4276 

4.0419 

1.0689 

2.9592 

12.5601 

86.1422 

81.6676 

6.0989 

4.1689 

0.7578 

0.1069 

SIMULATED 

ACTUAL 

R/Hl 

0.0000 

0.5698 

1.1779 

0.5698 

0.0000 

0.1425 

6.0071 

16.2393 

78.6808 

74.2165 

14.1343 

8.2621 

SIMULATED 

ACTUAL 

R/H2 

0.0000 

0.4353 

0.0525 

0.1244 

0.0000 

0.0000 

0.0000 

0.1866 

0.9969 

8.6443 

98.9507 

90.6095 

TOTAL  SQUARED  DIFFERENCE  »  0.064735 


SIMULATION  RESULTS  (SECOND  ITEM  BR0UPIN6) 


DEMAND  CATEGORY  MIGRATION  FOR  QUARTER  84-2 

TO 

FROM 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

TOTAL 

SIMULATED 

N-S 

409& 

0 

32 

26 

5 

2 

4161 

ACTUAL 

8587 

1012 

20 

4 

0 

1 

9624 

SIMULATED 

NSO 

0 

28209 

222 

136 

IS 

2 

28584 

ACTUAL 

1171 

21671 

217 

117 

22 

6 

23204 

SIMULATED 

R/L 

0 

276 

2078 

135 

0 

1 

2490 

ACTUAL 

30 

557 

3100 

174 

3 

0 

3864 

SIMULATED 

R/N 

0 

74 

86 

2435 

145 

13 

2753 

ACTUAL 

a 

102 

229 

1526 

63 

3 

1931 

SIMULATED 

R/Hl 

0 

9 

0 

S3 

680 

144 

886 

ACTUAL 

2 

12 

1 

131 

552 

66 

764 

SIMULATED 

R/H2 

0 

1 

0 

0 

16 

2018 

2035 

ACTUAL 

7 

6 

0 

5 

154 

1350 

1522 

DEMAND  CATE6DRY  MIGRATION  FOR  QUARTER  84-2 

(PERCENT) 

TO 

FROM 

M-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SIMULATED 

N-S 

98.4379 

0.0000 

0.7690 

0.6248 

0.1202 

0.0481 

ACTUAL 

89.2249 

10.5154 

0.2078 

0.0416 

0.0000 

0.0104 

SIMULATED 

NSO 

0.0000 

98.6881 

0.7767 

0.4758 

0.0525 

0.0070 

ACTUAL 

5.0465 

93.3934 

0.9352 

0.5042 

0.0948 

0.0259 

SIMULATED 

R/L 

0.0000 

11.0843 

83.4538 

5.4217 

0.0000 

0.0402 

ACTUAL 

0.7764 

14.4151 

80.2277 

4.5031 

0.0776 

0.0000 

SIMULATED 

R/M 

0.0000 

2.6880 

3.1239 

88.4490 

5.2670 

0.4722 

ACTUAL 

0.4143 

5.2822 

11.8591 

79.0264 

3.2626 

0.1554 

SIMULATED 

R/Hl 

0.0000 

1.0158 

0.0000 

5.9819 

76.7494 

16.2528 

ACTUAL 

0.2618 

1.5707 

0.1309 

17.1466 

72.2513 

8.6387 

SIMULATED 

R/H2 

0.0000 

0.0491 

0.0000 

0.0000 

0.7862 

99.1646 

ACTUAL 

0.4599 

0.3942 

0.0000 

0.3285 

10.1183 

88.6991 

TOTAL  SQUARED  DIFFERENCE  >  0.084902 
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SIHULATION  RESULTS  (SECOND  ITEH  6R0UPIN6) 
DEMAND  CATEGORY  NIGRATION  FOR  QUARTER  84-3 


m 


TO 

TOTAL 

FROM 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

S1NU.ATEO 

N-S 

4029 

0 

33 

30 

4 

0 

4096 

ACTUAL 

9&S9 

136 

7 

1 

1 

1 

9805 

SIMULATED 

NSO 

0 

28188 

226 

129 

21 

5 

28569 

ACTUAL 

109 

22822 

249 

148 

24 

8 

23360 

SIMULATED 

R/L 

0 

254 

2020 

143 

1 

0 

2418 

r 

ACTUAL 

19 

275 

3049 

221 

3 

0 

3567 

'  y  " 

*•  ."o 

SIMULATED 

R/M 

0 

78 

64 

2459 

167 

17 

2785 

ACTUAL 

10 

72 

258 

1500 

105 

12 

1957 

SIMULATED 

R/Hl 

0 

12 

0 

34 

688 

127 

861 

p 

ACTUAL 

S 

9 

3 

133 

564 

80 

794 

y  v' 

SIMULATED 

R/H2 

0 

4 

0 

0 

14 

2162 

2180 

ACTUAL 

8 

2 

1 

9 

210 

1196 

1426 

DEMAND  CATEGORY  MIGRATION  FOR  QUARTER  84-3 

(PERCENT) 

TO 

FROM 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

SIMULATED 

N-S 

98.3643 

0.0000 

0.8057 

0.7324 

0.0977 

0.0000 

'*•  * 

ACTUAL 

98.5110 

1.3870 

0.0714 

0.0102 

0.0102 

0.0102 

SIMULATED 

NSO 

0.0000 

98.6664 

0.7911 

0.4515 

0.0735 

0.0175 

ACTUAL 

0.4666 

97.6969 

1.0659 

0.6336 

0.1027 

0.0342 

SIMULATED 

R/L 

0.0000 

10.5045 

83.5401 

5.9140 

0.0414 

0.0000 

ACTUAL 

0.5327 

7.7096 

85.4780 

6.1957 

0.0841 

0.0000 

SIMULATED 

R/N 

0.0000 

2.8007 

2.2980 

88.2944 

5.9964 

0.6104 

■  -1 

ACTUAL 

0.5110 

3.6791 

13.1834 

76.6479 

5.3654 

0.6132 

SIMULATED 

R/Hl 

0.0000 

1.3937 

0.0000 

3.9489 

79.9071 

14.7503 

’.•-V 

■  ‘  -i 

m 

ACTUAL 

0.6297 

1.1335 

0.3778 

16.7506 

71.0327 

10.0756 

SIMULATED 

R/H2 

0.0000 

0.1835 

0.0000 

0.0000 

0.6422 

99.1743 

ACTUAL 

0.5610 

0.1403 

0.0701 

0.6311 

14.7265 

83.8710 

•.-1 


TOTAL  SQUARED  DIFFERENCE 


0.09701& 


D.39 


SIMULATION  RESULTS  (SECOND  ITEM  BROUPIN6) 


DEMAND  CATE60RY  MIORATION  FOR  flUARTER  84-4 

TO 


FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

TOTAL 

SIMULATED 

N-S 

3971 

0 

27 

24 

4 

3 

4029 

ACTUAL 

9773 

34 

2 

1 

0 

0 

9810 

SIMULATED 

NSO 

0 

28128 

252 

130 

18 

8 

28536 

ACTUAL 

1124 

21805 

224 

142 

13 

8 

23316 

SIMin.ATED 

R/L 

0 

254 

1963 

124 

0 

2 

2343 

ACTUAL 

24 

313 

3055 

174 

1 

0 

3567 

SIMULATED 

R/M 

0 

75 

60 

2506 

141 

13 

2795 

ACTUAL 

ii 

83 

219 

1617 

72 

10 

2012 

SIMULATED 

R/Hl 

0 

12 

0 

34 

718 

131 

895 

ACTUAL 

2 

19 

3 

120 

621 

142 

907 

SIMULATED 

R/H2 

0 

2 

0 

0 

20 

2289 

2311 

ACTUAL 

6 

7 

0 

3 

76 

1205 

1297 

DEMAND  CATE60RY  MIORATION  FOR  QUARTER  84-4 

(PERCENT) 

TO 

FROM 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

SIMULATED 

N-S 

98.5604 

0,0000 

0.6701 

0.5957 

0.0993 

0.0745 

ACTUAL 

99.6228 

0.3466 

0.0204 

0.0102 

0.0000 

0.0000 

SIMULATED 

NSO 

0.0000 

98.5702 

0.8831 

0.4556 

0.0631 

0.0280 

ACTUAL 

4.8207 

93.5195 

0.9607 

0.6090 

0.0558 

0.0343 

SIMULATED 

R/L 

0.0000 

10.8408 

83.7815 

5.2924 

0.0000 

0.0854 

ACTUAL 

0.6728 

8.7749 

85.6462 

4.8780 

0.0280 

0.0000 

SIMULATED 

R/M 

0.0000 

2.6834 

2.1467 

89.6601 

5.0447 

0.4651 

ACTUAL 

0.5467 

4.1252 

10.8847 

80.3678 

3.5785 

0.4970 

SIMULATED 

R/Hl 

0.0000 

1.3408 

0.0000 

3.7989 

80.2235 

14.6369 

ACTUAL 

0.2205 

2.0948 

0.3308 

13.2304 

68.4675 

15.6560 

SIMULATED 

R/H2 

0.0000 

0.0865 

0.0000 

0.0000 

0.8654 

99.0480 

ACTUAL 

0.4626 

0.5397 

0.0000 

0.2313 

5.8597 

92.9067 

TOTAL  SQUARED  DIFFERENCE  -  0.051847 


SIHULATION  RESULTS  (SECOND  ITEM  6RQUPIN6) 


DEMAND  CATEGORY  NI6RATI0N  FOR  QUARTER  8S-1 

TO 


FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

TOTAL 

SIMULATED 

N-S 

3910 

0 

36 

21 

4 

0 

3971 

ACTUAL 

10781 

136 

14 

6 

3 

0 

SIMULATED 

NSO 

0 

28118 

219 

112 

13 

9 

28471 

ACTUAL 

114 

21786 

210 

133 

15 

3 

22261 

SIMULATED 

R/L 

0 

278 

1898 

119 

4 

3 

2302 

ACTUAL 

2S 

18 

3262 

196 

2 

0 

3503 

SIMULATED 

R/M 

0 

77 

59 

2515 

152 

IS 

2818 

ACTUAL 

13 

16 

236 

1677 

no 

5 

2057 

SIMULATED 

R/Hl 

0 

8 

0 

40 

742 

111 

901 

ACTUAL 

3 

1 

1 

108 

539 

131 

783 

SIMULATED 

R/H2 

0 

1 

0 

0 

14 

2431 

2446 

ACTUAL 

9 

2 

1 

3 

115 

1235 

1365 

DEMAND  CATE60RY  MISRATION  FOR  QUARTER  BS-1 

(PERCENT) 

TO 

FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

simulated 

N-S 

98.4639 

0.0000 

0.9066 

0.5288 

0.1007 

0.0000 

ACTUAL 

98.5466 

1.2431 

0.0274 

0.0000 

simulated 

NSO 

0.0000 

98.7601 

0.7692 

0.3934 

0.0457 

0.0316 

ACTUAL 

0.5121 

97.8662 

0.9434 

0.5975 

0.0674 

0.0135 

simulated 

R/L 

0.0000 

12.0765 

82.4500 

5.1694 

0.1738 

0.1303 

ACTUAL 

0.7137 

0.5138 

93.1202 

5.5952 

0.0571 

0.0000 

SIMULATED 

R/M 

0.0000 

2.7324 

2.0937 

89.2477 

5.3939 

0.5323 

ACTUAL 

0.6320 

0.7778 

11.4730 

31.5265 

5.3476 

0.2431 

SIMULATED 

R/Hl 

0.0000 

0.8879 

0.0000 

4.4395 

82.3529 

12.3196 

ACTUAL 

0.3831 

0.1277 

0.1277 

13.7931 

68.8378 

16.7305 

SIMULATED 

R/H2 

0.0000 

0.0409 

0.0000 

0.0000 

0.5724 

99.3868 

ACTUAL 

0.6593 

0.1465 

0.0733 

0.2198 

8.4249 

90.4762 

SinULATION  RESULTS  (SECOND  ITEH  6R0UPIN6> 

DEMAND  CATESORY  NI6RATI0N  FOR  QUARTER  85-2 

TD 


FROM 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

SIMULATED 

N-S 

38A1 

0 

27 

17 

5 

0 

ACTUAL 

10747 

182 

11 

2 

1 

2 

SIMULATED 

NSO 

0 

28134 

220 

103 

23 

2 

ACTUAL 

271 

21363 

175 

121 

24 

5 

SIMULATED 

R/L 

0 

242 

1857 

113 

0 

0 

ACTUAL 

41 

31 

3486 

165 

1 

0 

SIMULATED 

R/M 

0 

93 

60 

2503 

139 

12 

ACTUAL 

14 

26 

261 

1735 

80 

7 

SIMULATED 

R/Hl 

0 

4 

0 

54 

724 

147 

ACTUAL 

4 

2 

1 

139 

553 

85 

SIMULATED 

R/H2 

0 

1 

0 

0 

12 

2556 

ACTUAL 

8 

1 

0 

3 

126 

1236 

DEMAND  CATESORY  NISRATION  FOR  QUARTER  85-2 

(PERCENT) 

TO 

FROM 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

SIMULATED 

N-S 

98.7468 

0.0000 

0.6905 

0.4348 

0.1279 

0.0000 

ACTUAL 

98.1910 

1.6629 

0.1005 

0.0183 

0.0091 

0.0183 

SIMULATED 

NSO 

0.0000 

98.7782 

0.7724 

0.3616 

0.0808 

0.0070 

ACTUAL 

1.2341 

97.2858 

0.7969 

0.5510 

0.1093 

0.0228 

SIMULATED 

R/L 

0.0000 

10.9403 

83.9512 

5.1085 

0.0000 

0.0000 

ACTUAL 

1.1010 

0.8324 

93.6090 

4.4307 

0.0269 

0.0000 

SIMULATED 

R/N 

0.0000 

3.3131 

2.1375 

89.1699 

4.9519 

0.4275 

ACTUAL 

0.6594 

1.2247 

12.2939 

81.7240 

3.7683 

0.3297 

SIMULATED 

R/Hl 

0.0000 

0.4306 

0.0000 

5.8127 

77.9333 

15.8235 

ACTUAL 

0.5102 

0.2551 

0.1276 

17.7296 

70.5357 

10.8418 

SIMULATED 

R/H2 

0.0000 

0.0389 

0.0000 

0.0000 

0.4671 

99.4940 

ACTUAL 

0.5822 

0.0728 

0.0000 

0.2183 

9.1703 

89.9563 

TOTAL  SQUARED  DIFFERENCE  >  0.075828 


DEMAND  CATEGORY 


SIMJLATION  RESULTS  (THIRD  ITEH  6R0UPING) 


ANNUAL  DENAND  VALUE  BY  NANA8ENENT  CATEGORIES 


BTR 

SOlfftCE 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

TOTAL 

82-4 

SIN 

ACTUAL 

442120 

7226 

3911182 

3865751 

643606 

667380 

5189165 

3365566 

9041574 

8748398 

125687672 

114670864 

144915328 

131325184 

83-1 

SIN 

ACTUAL 

292471 

113649 

3162595 

4061098 

570127 

673067 

5316198 

3653195 

8587028 

8440463 

131834768 

113786432 

149763184 

130727912 

83-2 

SIN 

ACTUAL 

220066 

34012 

3282246 

4509959 

521150 

663035 

5171495 

3521649 

8352767 

8125791 

143228032 

116912320 

160775760 

133766768 

83-3 

SIN 

ACTUAL 

185324 

47756 

2530158 

4685676 

447581 

602095 

5421341 

3238073 

8608002 

8936554 

157768848 

112067296 

174961264 

129577456 

83-4 

SIN 

ACTUAL 

170976 

4406 

2531380 

4173377 

424498 

628858 

5886576 

3906527 

8825669 

8664319 

184598096 

122958128 

202437200 

140335616 

84-1 

SIN 

ACTUAL 

151086 

117438 

2393509 

3856301 

426603 

651863 

6059855 

3975632 

3583196 

9737451 

203677280 

121541248 

221291536 

139879936 

84-2 

SIN 

ACTUAL 

134510 

3071 

2234008 

3783336 

400813 

600674 

6178524 

3929928 

3439273 

10564282 

216019360 

117688640 

233406496 

136569936 

84-3 

SIN 

ACTUAL 

126170 

113723 

2387515 

3324610 

392634 

563628 

6218520 

3656849 

8576696 

11293825 

228033984 

101913840 

245735520 

120866480 

84-4 

SIN 

ACTUAL 

92006 

7840 

2556730 

3623736 

371817 

580906 

5983466 

4197255 

8435119 

10061051 

234090336 

113911288 

251529472 

132382080 

85- 1 

SIN 

ACTUAL 

80117 

205523 

2437602 

3540096 

356822 

624354 

6214110 

4164228 

8331117 

9832823 

240107504 

117296720 

257527280 

135663744 

85-2 

SIN 

ACTUAL 

84365 

166702 

2363286 

3252831 

357624 

626310 

6044320 

4241083 

8497084 

10345486 

256182016 

125191104 

273528704 

143823520 

SIHI^ATION  RESULTS  (THIRD  ITER  SROUPING) 
DEHANO  FREQUENCY  8R0UP  ITEM  COUNTS 


QUARTER 

SntRCE 

0 

1-9 

10-19 

82-4 

SIHULATED 

22204 

13303 

1997 

ACTUAL 

243A1 

12980 

1290 

Z  DIFFERENCE 

-8.8S 

2.49 

54.81 

83-1 

SIHULATED 

25336 

10266 

1863 

Z  DIFFERENCE 
SIHULATED 


Z  DIFFERENCE 
SIHULATED 


Z  DIFFERENCE 
SIHULATED 


Z  DIFFERENCE 
SIHULATED 


Z  DIFFERENCE 
SIHULATED 


Z  DIFFERENCE 
SIHULATED 


Z  DIFFERENCE 
SIHULATED 


Z  DIFFERENCE 
SIHULATED 


Z  DIFFERENCE 
SIHULATED 


Z  D  FFERENCE 


I  \^\  l  V  "W  '  '^' , 


SIHULATION  RESULTS  (THIRD  ITEM  BRDUPIN6) 


DEMAND  CATEGORY  ITEM  COUNT  SUNNARY 


QUARTER 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

82-4 

SINULATED 

4894 

27855 

3492 

2789 

914 

1385 

ACTUAL 

9259 

24281 

3338 

1882 

724 

1445 

83-1 

SINULATED 

4585 

27554 

3581 

2875 

898 

1438 

ACTUAL 

7549 

25791 

3538 

1847 

885 

1501 

83-2 

SINULATED 

4458 

27440 

3583 

2979 

898 

1571 

ACTUAL 

8510 

24740 

3548 

1882 

888 

1581 

83-3 

SINULATED 

4382 

27330 

3500 

3087 

919 

1711 

ACTUAL 

8833 

24389 

3498 

1870 

741 

1800 

83-4 

SINULATED 

4284 

28725 

2338 

2838 

905 

1843 

ACTUAL 

9292 

23884 

3552 

1871 

702 

1608 

84-1 

SINUUTED 

4178 

28898 

2288 

2884 

894 

1993 

ACTUAL 

9824 

23204 

3884 

1931 

784 

1522 

84-2 

SINULATED 

4117 

28893 

2214 

2858 

892 

2135 

ACTUAL 

9805 

23380 

3587 

1957 

794 

1426 

84-3 

SINULATED 

4057 

28840 

2201 

2842 

906 

2283 

ACTUAL 

9810 

23318 

3587 

2012 

907 

1297 

84-4 

SINULATED 

3984 

28812 

2182 

2800 

913 

2418 

ACTUAL 

10940 

22281 

3503 

2057 

783 

1385 

85-1 

SINULATED 

3932 

28815 

2105 

2818 

889 

2550 

ACTUAL 

10945 

21959 

3724 

2123 

784 

1374 

85-2 

SINULATED 

3890 

28572 

2093 

2776 

905 

2873 

ACTUAL 

11085 

21805 

3934 

2185 

785 

1335 

0.52 


SIHULATION  RESULTS  (THIRD  ITEH  6R0UPIN6) 


DEMAND  CATEBORY  MISRATION  FOR  QUARTER  82-4 

TO 

FROM 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

TOTAL 

SIMULATED 

N-S 

4694 

0 

578 

456 

76 

24 

5828 

ACTUAL 

6190 

38 

9 

4 

3 

0 

6244 

SIMULATED 

NSO 

0 

26600 

1261 

587 

60 

23 

28531 

ACTUAL 

2932 

23890 

269 

140 

19 

16 

27266 

SIMULATED 

R/L 

0 

840 

1618 

637 

14 

5 

3114 

ACTUAL 

105 

279 

2827 

140 

1 

1 

3353 

SIMULATED 

R/M 

0 

183 

35 

1044 

354 

38 

1654 

ACTUAL 

27 

63 

232 

1499 

93 

12 

1926 

SIMULATED 

R/Hl 

0 

21 

0 

63 

396 

234 

714 

ACTUAL 

5 

8 

1 

77 

560 

184 

835 

SIMULATED 

R/H2 

0 

11 

0 

2 

14 

1041 

1068 

ACTUAL 

0 

3 

0 

2 

48 

1232 

1285 

DEMAND  CATEBORY  MISRATION  FOR  QUARTER  82-4 

(PERCENT) 

TO 

FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SIMULATED 

M-S 

80.5422 

0.0000 

9.9176 

7.8243 

1.3040 

0.4118 

ACTUAL 

99.1352 

0.6086 

0.1441 

0.0641 

0.0480 

0.0000 

SIMULATED 

NSO 

0.0000 

93.2319 

4.4198 

2.0574 

0.2103 

0.0806 

ACTUAL 

10.7533 

87.6183 

0.9866 

0.5135 

0.0697 

0.0587 

SIMULATED 

R/L 

0.0000 

26.9750 

51.9589 

20.4560 

0.4496 

0.1606 

ACTUAL 

3.1315 

8.3209 

34.3126 

4.1754 

0.0298 

0.0298 

SIMULATED 

R/M 

0.0000 

11.0641 

2.1161 

63.1197 

21.4027 

2.2975 

ACTUAL 

1.4019 

3.2710 

12.0457 

77.8297 

4.8287 

0.6231 

SIMULATED 

R/Ht 

0.0000 

2.9412 

0.0000 

8.8235 

55.4622 

32.7731 

ACTUAL 

0.5988 

0.9581 

0.1198 

9.2216 

67.0659 

22.0359 

SIMULATED 

R/H2 

0.0000 

1.0300 

0.0000 

0.1873 

1.3109 

97.4719 

ACTUAL 

0.0000 

0.2335 

0.0000 

0.1556 

3.7354 

95.8755 

TOTAL  SQUARED  DIFFERENCE  >  0.325333 


SinULATIDN  RESULTS  (THIRD  ITEM  GROUPING) 


SinULATED 

ACTUAL 

SIHULATEO 

ACTUAL 

SIHULATED 

ACTUAL 

SIHULATED 

ACTUAL 

SIHULATED 

ACTUAL 

SIHULATED 

ACTUAL 


SIHULATED 

ACTUAL 

SIHULATED 

ACTUAL 

SIHULATED 

ACTUAL 

SIHULATED 

ACTUAL 

SIHULATED 

ACTUAL 

SIHULATED 

ACTUAL 


DEHANO  CATEGORY  HIGRATIOH  FOR  BtMRTER  83-1 

TO 


FROH 

N-S 

NSO 

R/L 

R/H 

R/Hl 

R/H2 

TOTAL 

N-S 

4585 

0 

49 

56 

3 

1 

4694 

&237 

2845 

133 

32 

9 

3 

9259 

NSO 

0 

27341 

166 

110 

26 

12 

27655 

1259 

22546 

295 

143 

24 

14 

24281 

R/L 

0 

150 

3161 

179 

0 

2 

3492 

21 

325 

2847 

144 

1 

0 

3338 

R/H 

0 

43 

184 

2441 

118 

3 

2789 

14 

68 

259 

1442 

72 

5 

1862 

R/Hl 

0 

14 

1 

87 

717 

95 

914 

5 

7 

2 

83 

497 

130 

724 

R/H2 

0 

6 

0 

2 

34 

1323 

1365 

11 

0 

0 

3 

82 

1349 

1445 

DEHAND  CATEGORY  HIGRATION  FOR  QUARTER  83-1 

(PERCENT) 

TO 

FROH 

N-S 

NSO 

R/L 

R/H 

R/Hl 

R/H2 

N-S  ■ 

97.6779 

0.0000 

1.0439 

1.1930 

0.0639 

0.0213 

67.3615 

30.7269 

1.4364 

0.3456 

0.0972 

0.0324 

NSO 

0.0000 

98.8646 

0.6003 

0.3978 

0.0940 

0.0434 

5.1851 

92.8545 

1.2149 

0.5889 

0.0988 

0.0577 

R/L 

0.0000 

4.2955 

90.5212 

5.1260 

0.0000 

0.0573 

0.6291 

9.7364 

85.2906 

4.3140 

0.0300 

0.0000 

R/H 

0.0000 

1.5418 

6.5973 

87.5224 

4.2309 

0.1076 

0.8593 

3.6520 

13.9098 

77.4436 

3.8668 

0.2685 

R/Ht 

0.0000 

1.5317 

0.1094 

9.5186 

78.4464 

10.3939 

0.6906 

0.9669 

0.2762 

11.4641 

68.6464 

17.9558 

R/H2 

0.0000 

0.4396 

0.0000 

0.1465 

2.4908 

96.9231 

0.7612 

0.0000 

0.0000 

0.2076 

5.6747 

93.3564 

TOTAL  SQUARED  DIFFERENCE  »  0.232741 


SinULATION  RESULTS  (THIRD  ITEM  6R0UPIN6> 

DEHAND  CATEGORY  NIGRATION  FOR  QUARTER  83-2 

TO 


TOTAL  SQUARED  DIFFERENCE 


D.5S 


0.03B57S 


\  * 


FRON 

H-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

TOTAL 

,  h  ,  1 

SIHULATED 

N-S 

4458 

0 

65 

51 

9 

2 

4585 

ACTUAL 

7376 

115 

23 

11 

4 

20 

7549 

SIHULATED 

NSO 

0 

27228 

165 

126 

27 

8 

27554 

ACTUAL 

1110 

24225 

280 

136 

24 

16 

25791 

SIHULATED 

R/L 

0 

150 

3215 

192 

1 

3 

3561 

ir 

ACTUAL 

16 

326 

3024 

166 

0 

4 

3536 

SIHULATED 

R/H 

0 

47 

117 

2540 

149 

22 

2875 

ACTUAL 

6 

61 

220 

1462 

90 

8 

1847 

to  *  • 

» • 

• 

SIHULATED 

R/Hl 

0 

10 

1 

70 

700 

117 

898 

ACTUAL 

2 

7 

1 

87 

476 

112 

685 

SIHULATED 

R/H2 

0 

5 

0 

0 

12 

1419 

1436 

ACTUAL 

0 

6 

0 

0 

74 

1421 

1501 

i: 

DEHAND  CATEGORY  NIGRATION  FOR  QUARTER  83-2 

(PERCENT) 

TO 

FRON 

N-S 

NSO 

R/L 

R/H 

R/Hl 

R/H2 

v*  • 

SIHULATED 

N-S 

97.2301 

0.0000 

1.4177 

1.1123 

0.1963 

0.0436 

*.  *  ■ 
s'  • 

ACTUAL 

97.7083 

1.5234 

0.3047 

0.1457 

0.0530 

0.2649 

SIHULATED 

NSO 

0.0000 

98.8169 

0.5988 

0.4573 

0.0980 

0.0290 

ACTUAL 

4.3038 

93.9281 

1.0856 

0.5273 

0.0931 

0.0620 

•V- 

SIHULATED 

R/L 

0.0000 

4.2123 

90.2836 

5.3917 

0.0281 

0.0842 

ACTUAL 

0.4525 

9.2195 

85.5204 

4.6946 

0.0000 

0.1131 

SIHULATED 

R/N 

0.0000 

1.6348 

4.0696 

88.3478 

5.1826 

0.7652 

ACTUAL 

0.3249 

3.3027 

11.9112 

79.1554 

4.8728 

0.4331 

SIHULATED 

ACTUAL 

R/Hl 

0.0000 

0.2920 

1.1136 

1.0219 

0.1114 

0.1460 

7.7951 

12.7007 

77.9510 

69.4890 

13.0290 

16.3504 

m 

SIHULATED 

R/H2 

0.0000 

0.3482 

0.0000 

0.0000 

0.8357 

98.8162 

ACTUAL 

0.0000 

0.3997 

0.0000 

0.0000 

4.9300 

94.6702 

S  i 


SIHULATION  RESULTS  (THIRD  ITEM  6R0UPIN6) 


DEMAND  CATEGORY  MIGRATION  FOR  QUARTER  S3>3 

TO 


FROM 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

SIMULATED 

N-S 

43A2 

0 

51 

37 

6 

2 

ACTUAL 

0312 

170 

8 

7 

5 

8 

SIMULATED 

NSO 

0 

27134 

14B 

131 

14 

13 

ACTUAL 

SOB 

23766 

269 

155 

28 

14 

SIMULATED 

R/L 

0 

153 

3227 

183 

0 

0 

ACTUAL 

13 

353 

2936 

236 

6 

4 

SIMULATED 

R/N 

0 

30 

74 

2701 

150 

16 

ACTUAL 

0 

67 

281 

1393 

110 

11 

SIMULATED 

R/Hl 

0 

5 

0 

35 

734 

124 

ACTUAL 

0 

10 

1 

77 

453 

127 

SIMULATED 

R/H2 

0 

0 

0 

0 

IS 

1556 

ACTUAL 

0 

3 

1 

2 

139 

1436 

DEMAND  CATEGORY  MIGRATION  FOR  QUARTER  B3-3 

(PERCENT) 

TO 

FROM 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

SIMULATED 

N-S 

97.8466 

0.0000 

1.1440 

0.8300 

0.1346 

ACTUAL 

97.6733 

1.9976 

0.0823 

SIMULATED 

NSO 

0.0000 

98.8S48 

0.5394 

0.4774 

0.0510 

0.0474 

ACTUAL 

2. 0534 

96.0631 

1.0873 

0.6265 

0.1132 

0.0566 

SIMULATED 

R/L 

0.0000 

4.2941 

90.5697 

5.1361 

0.0000 

0.0000 

ACTUAL 

0.3664 

9.9493 

82.7508 

6.6516 

0.1691 

0.1127 

SIMULATED 

R/M 

0.0000 

1.2756 

2.4B41 

90.6680 

5.0352 

0.5371 

ACTUAL 

0.0000 

3.5983 

15.0913 

74.8120 

5.9076 

0.5908 

SIMULATED 

R/Hl 

0.0000 

0.5568 

0.0000 

3.8975 

81.7372 

13.8085 

ACTUAL 

0.0000 

1.4970 

0.1497 

11.5269 

67.8144 

19.0120 

SIMULATED 

R/H2 

0.0000 

0.0000 

0.0000 

0.0000 

0.9548 

99.0452 

ACTUAL 

0.0000 

0.1898 

0.0633 

0.1265 

8.7919 

90.8286 

TOTAL  SQUARED  DIFFERENCE  »  0.093932 


SIMULATION  RESULTS  (TKIRD  ITEM  6RDUPING) 


DEMAND  CATESORY  NI6RATIDN  FOR  QUARTER  83-4 

TO 


FROM 

M-S 

NSO 

R/L 

R/N 

R/Hl 

SIMULATED 

N-S 

4264 

0 

47 

46 

3 

ACTUAL 

8692 

130 

8 

2 

1 

SIMULATED 

NSO 

0 

27000 

191 

113 

20 

ACTUAL 

554 

23398 

274 

113 

23 

SIMULATED 

R/L 

0 

1303 

2018 

178 

1 

ACTUAL 

28 

298 

3006 

162 

2 

SIMULATED 

R/N 

0 

389 

80 

2447 

158 

ACTUAL 

12 

50 

263 

1482 

63 

SIMULATED 

R/Hl 

0 

27 

0 

52 

706 

ACTUAL 

3 

7 

0 

107 

518 

SIMULATED 

R/H2 

0 

6 

0 

0 

17 

ACTUAL 

3 

1 

1 

5 

95 

DEMAND  CATEGORY  MIGRATION  FOR  QUARTER  83-4  (PERCENT) 

TO 


FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SIMULATED 

M-S 

97.7533 

0.0000 

1.0775 

1.0546 

0.0688 

0.0459 

ACTUAL 

98.4037 

SIMULATED 

NSO 

0.0000 

98.7925 

0.6989 

0.4135 

0.0732 

0.0220 

ACTUAL 

2.2734 

96.0154 

1.1244 

0.4637 

0.0944 

0.0287 

SIMULATED 

R/L 

0.0000 

37.2286 

57.6571 

5.0857 

0.0286 

0.0000 

ACTUAL 

0.8009 

8.5240 

85.9840 

4.6339 

0.0572 

0.0000 

SIMULATED 

R/N 

0.0000 

12.6012 

2.5915 

79.2679 

5.1182 

0.4211 

ACTUAL 

0.6417 

2.6738 

14.0642 

79.2513 

3.3690 

0.0000 

SIMULATED 

R/Hl 

0.0000 

2.9380 

0.0000 

5.6583 

76.8226 

14.5811 

ACTUAL 

0.4049 

0.9447 

0.0000 

14.4399 

69.9055 

14.3050 

SIMULATED 

R/H2 

0.0000 

0.3507 

0.0000 

0.0000 

0.9936 

98.6558 

ACTUAL 

0.1875 

0.0625 

0.0625 

0.3125 

5.9375 

93.4375 

TOTAL  SQUARED  DIFFERENCE  «  0.205980 


|l 


SINULATION  RESULTS  (THIRD  ITEH  6R0UPIN6) 


DENAND  CATEGORY  H16RATI0N  FOR  QUARTER  84-1 

TO 


FROH 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

TOTAL 

SIHULATED 

N-S 

4176 

0 

47 

34 

5 

2 

4264 

ACTUAL 

9136 

143 

9 

4 

0 

0 

9292 

SIHULATED 

NSO 

0 

28352 

230 

125 

11 

7 

28725 

ACTUAL 

448 

23010 

267 

128 

26 

5 

23884 

SIHIA.ATED 

R/L 

0 

236 

1931 

166 

1 

2 

2336 

ACTUAL 

21 

25 

3352 

154 

0 

0 

3552 

SIHULATED 

R/H 

0 

86 

78 

2489 

169 

14 

2836 

ACTUAL 

a 

20 

235 

1528 

78 

2 

1871 

SIHULATED 

R/Hl 

0 

16 

0 

50 

693 

146 

90S 

ACTUAL 

4 

4 

1 

114 

521 

58 

702 

SIHULATED 

R/H2 

0 

6 

0 

0 

IS 

1822 

1843 

ACTUAL 

7 

2 

0 

3 

139 

1457 

1608 

DEHANO  CATEGORY  HIGRATION  FOR  QUARTER  84-1  (PERCENT) 

TO 

FRON  N-S  NSO  R/L  R/N  R/Hl  R/H2 

SIHULATED  N-S  97.9362  0.0000  1.1023  0.7974  0.1173  0.0469 

.5390  0.0969  0.0430  0.0000  0.0000 

SIHULATED  NSO  0.0000  98.7015  0.8007  0.4352  0.0383  0.0244 

ACTUAL  1.8757  96.3406  1.1179  0.5359  0.1089  0.0209 

SIHULATED  R/L  0,0000  10.1027  82.6627  7.1062  0.0428  0.0856 

ACTUAL  0.5912  0.7038  94.3694  4.3356  0.0000  0.0000 

SIHULATED  R/H  0.0000  3.0324  2.7504  87.7645  5.9591  0.4937 

ACTUAL  0.4276  1.0689  12.5601  81.6676  4.1689  0.1069 


SIHULATED  R/Hl  0.0000  1.7680  0.0000  5.5249  76,5746  16.1326 

ACTUAL  0.5698  0.5698  0.1425  16.2393  74.2165  8.2621 

SIHULATED  R/H2  0.0000  0.3256  0.0000  0.0000  0.8139  98.8606 

ACTUAL  0.4353  0.1244  0.0000  0.1866  8.6443  90.6095 


TOTAL  SQUARED  DIFFERENCE 


0.070128 


SmATION  RESULTS  (THIRD  ITEM  6R0UPIN6) 


DENANO  CATEGORY  NIGRATItW  FOR  QUARTER  84-2 

TO 


FROM 

N-S 

NSO 

R/L 

R/H 

R/Hi 

R/H2 

SIHULATED 

N-S 

4117 

0 

29 

27 

2 

1 

ACTUAL 

SS87 

1012 

20 

4 

0 

1 

SIMULATED 

NSO 

0 

28340 

208 

125 

15 

8 

ACTUAL 

1171 

21671 

217 

117 

22 

6 

SIMULATED 

R/L 

0 

239 

1906 

138 

2 

1 

ACTUAL 

30 

557 

3100 

174 

3 

0 

SIMULATED 

R/H 

0 

95 

71 

2525 

163 

10 

ACTUAL 

8 

102 

229 

1526 

63 

3 

SIMULATED 

R/Hl 

0 

IS 

0 

43 

700 

136 

ACTUAL 

2 

12 

1 

131 

552 

66 

SIMULATED 

R/H2 

0 

4 

0 

0 

10 

1979 

ACTUAL 

7 

6 

0 

S 

154 

1350 

DEMAND  CATEGORY  MIGRATION  FOR  QUARTER  84-2 

(PERCENT) 

TO 

FROM 

M-S 

NSO 

R/L 

R/H 

R/Hl 

R/H2 

SIMULATED 

M-S 

98.5872 

0.0000 

0.6944 

0.6466 

0.0479 

0.0239 

ACTUAL 

89.2249 

10.5154 

0.2078 

0.0416 

0.0000 

0.0104 

SIMULATED 

NSO 

0.0000 

98.7594 

0.7248 

0.4356 

0.0523 

0.0279 

ACTUAL 

5.0465 

93.3934 

0.9352 

0.5042 

0.0948 

0.0259 

SIMULATED 

R/L 

0.0000 

10.4549 

83.3771 

6.0367 

0.0875 

0.0437 

ACTUAL 

0.7764 

14.4151 

80.2277 

4.5031 

0.0776 

0.0000 

SIHULATED 

R/H 

0.0000 

3.3170 

2.4791 

88.1634 

5.6913 

0.3492 

ACTUAL 

0.4143 

5.2822 

11.8591 

79.0264 

3.2626 

0.1554 

SIHULATED 

R/Hl 

0.0000 

1.6779 

0.0000 

4.8098 

78.2998 

15.2125 

ACTUAL 

0.2618 

1.5707 

0.1309 

17.1466 

72.2513 

8.6387 

SIHULATED 

R/H2 

0.0000 

0.2007 

0.0000 

0.0000 

0.5018 

99.2975 

ACTUAL 

0.4599 

0.3942 

0.0000 

0.3285 

10.1183 

88.6991 

TOTAL  SQUARED  DIFFERENCE  >  0.090040 


SIHULATION  RESULTS  (THIRD  ITEH  BROUPINS) 


DEHAND  CATE60RY  NISRATION  FDR  QUARTER  84-3 

TO 


FROH 

N-S 

NSO 

R/L 

R/H 

R/Hl 

R/H2 

TOTAL 

SINULATEO 

N-S 

4057 

0 

35 

23 

2 

0 

4117 

ACTUAL 

9659 

136 

7 

1 

1 

1 

9805 

SINULATED 

NSO 

0 

28314 

236 

123 

15 

5 

28693 

ACTUAL 

109 

22822 

249 

148 

24 

8 

23360 

SIHULATEO 

R/L 

0 

219 

1866 

128 

1 

0 

2214 

ACTUAL 

19 

275 

3049 

221 

3 

0 

3567 

SIHULATED 

R/N 

0 

94 

64 

2522 

159 

19 

2858 

ACTUAL 

10 

72 

258 

1500 

105 

12 

1957 

SINULATED 

R/Hl 

0 

8 

0 

46 

717 

121 

892 

ACTUAL 

5 

9 

3 

133 

564 

80 

794 

SINULATED 

R/H2 

0 

5 

0 

0 

12 

2118 

2135 

ACTUAL 

a 

2 

1 

9 

210 

1196 

1426 

DENAND  CATEGORY  NIGRATION  FOR  QUARTER  84-3 

(PERCENT! 

TO 

FRON 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

SINULATED 

M-S 

98.5426 

0.0000 

0.8501 

0.5587 

0.0486 

ACTUAL 

SINULATED 

NSO 

0.0523 

0.0174 

ACTUAL 

0.4666 

97.6969 

1.0659 

0.6336 

0.1027 

0.0342 

SIHULATED 

R/L 

0.0000 

9.8916 

84.2818 

5.7814 

0.0452 

0.0000 

ACTUAL 

0.5327 

7.7096 

85.4780 

6.1957 

0.0841 

0.0000 

SINULATED 

R/N 

0.0000 

3.2890 

2.2393 

88.2435 

5.5633 

0.6648 

ACTUAL 

0.5110 

3.6791 

13.1834 

76.6479 

5.3654 

0.6132 

SINULATED 

R/Hi 

0.0000 

0.8969 

0.0000 

5.1570 

80.3812 

13.5650 

ACTUAL 

0.6297 

1.1335 

0.3778 

16. 7506 

71.0327 

10.0756 

SINULATED 

R/H2 

0.0000 

0.2342 

0.0000 

0.0000 

0.5621 

99.2037 

ACTUAL 

0.5610 

0.1403 

0.0701 

0.6311 

14.7265 

83.8710 

TOTAL  SQUARED  DIFFERENCE  «  0.093649 


SINULATION  RESULTS  (THIRD  ITCH  SR0UPIN6) 


DEMAND  CATEGORY  MIGRATION  FOR  QUARTER  84-4 

TO 

FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

TOTAL 

SIN(H.ATED 

N-S 

3984 

0 

41 

25 

5 

2 

4057 

ACTUAL 

9773 

34 

2 

1 

0 

0 

9810 

SIMULATED 

NSO 

0 

2829S 

212 

110 

18 

5 

28640 

ACTUAL 

1124 

2180S 

224 

142 

13 

8 

23316 

SIMULATED 

R/L 

0 

216 

1865 

119 

1 

0 

2201 

ACTUAL 

24 

313 

3055 

174 

1 

0 

3567 

SIMULATED 

R/M 

0 

83 

64 

2499 

177 

19 

2842 

ACTUAL 

11 

83 

219 

1617 

72 

10 

2012 

SIMULATED 

R/Hl 

0 

14 

0 

47 

703 

142 

906 

ACTUAL 

2 

19 

3 

120 

621 

142 

907 

SIMULATED 

R/H2 

0 

4 

0 

0 

9 

2250 

2263 

ACTUAL 

6 

7 

0 

3 

76 

1205 

1297 

DEMAND  CATE60RY  MIGRATION  FOR  QUARTER  84-4 

(PERCENT) 

TO 

FROM 

N-S 

NSO 

R/L 

R/M 

R/HI 

R/H2 

SIMULATED 

N-S 

98.2006 

0.0000 

1.0106 

0.6162 

0.1232 

0.0493 

ACTUAL 

99.6228 

0.3466 

0.0204 

0.0102 

0.0000 

0.0000 

SIMULATED 

NSO 

0.0000 

98.7954 

0.7402 

0.3841 

0.0628 

0.0175 

ACTUAL 

4.8207 

93.5195 

0.9607 

0.6090 

0.0558 

0.0343 

SIMULATED 

R/L 

0.0000 

9.8137 

84.7342 

5.4066 

0.0454 

0.0000 

ACTUAL 

0.6728 

8.7749 

85.6462 

4.8780 

0.0280 

0.0000 

SIMULATED 

R/M 

0.0000 

2.9205 

2.2519 

87.9310 

6.2280 

0.6685 

ACTUAL 

0.5467 

4.1252 

10.8847 

80.3678 

3.5785 

0.4970 

SIMULATED 

R/Hl 

0.0000 

1.5453 

0.0000 

5.1876 

77.5938 

15.6733 

ACTUAL 

0.220S 

2.0948 

0.3308 

13.2304 

68.4675 

15.6560 

SIMULATED 

R/H2 

0.0000 

0.1768 

0.0000 

0.0000 

0.3977 

99.4255 

ACTUAL 

0.4626 

0.5397 

0.0000 

0.2313 

5.8597 

92.9067 

TOTAL  SQUARED  DIFFERENCE  «  0.041902 


SIHULATION  RESULTS  (THIRD  ITEH  BROUPINS) 

DENANO  CATE60RY  N16RATION  FOR  QUARTER  85-1 

TO 


FROM 

M-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

SIMULATED 

M-S 

3932 

0 

22 

28 

2 

0 

ACTUAL 

10781 

136 

14 

6 

3 

0 

SIMULATED 

NSO 

0 

28259 

207 

128 

13 

5 

ACTUAL 

114 

21786 

210 

133 

15 

3 

SIMULATED 

R/L 

0 

269 

1011 

102 

0 

0 

ACTUAL 

25 

18 

3262 

196 

2 

0 

SIMULATED 

R/N 

0 

82 

65 

2505 

138 

10 

ACTUAL 

13 

16 

236 

1677 

110 

5 

SIMULATED 

R/Hi 

0 

4 

0 

55 

727 

127 

ACTUAL 

3 

1 

1 

108 

539 

131 

SIMULATED 

R/H2 

0 

1 

0 

0 

9 

2408 

ACTUAL 

9 

2 

1 

3 

115 

1235 

DEMAND  CATE60RY  NI6RATI0N  FOR  QUARTER  85-1 

(PERCENT) 

TO 

FROM 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

SIMULATED 

N-S 

98.6948 

0.0000 

0.5522 

0.7028 

0.0502 

ACTUAL 

98.5466 

1.2431 

SIMULATED 

NSO 

0.0000 

98.7662 

0.7235 

0.4474 

0.0454 

0.0175 

ACTUAL 

0.5121 

97.8662 

0.9434 

0.5975 

0.0674 

0.0135 

SIMULATED 

R/L 

0.0000 

12.3281 

82.9973 

4.6746 

0.0000 

0.0000 

ACTUAL 

0.7137 

0.5138 

93.1202 

5.5952 

0.0571 

0.0000 

SIMULATED 

R/N 

0.0000 

2.9286 

2.3214 

89.4643 

4.9286 

0.3571 

ACTUAL 

0.6320 

0.7778 

11.4730 

81.5265 

5.3476 

0.2431 

SIMULATED 

R/Hl 

0.0000 

0.4381 

0.0000 

6.0241 

79.6276 

13.9102 

ACTUAL 

0.3831 

0.1277 

0.1277 

13.7931 

68.8378 

16.7305 

SIMULATED 

R/H2 

0.0000 

0.0414 

0.0000 

0.0000 

0.3722 

99.5864 

ACTUAL 

0.6593 

0.1465 

0.0733 

0.2198 

8.4249 

90.4762 

SIMULATED 

ACTUAL 


TOTAL  SQUARED  DIFFERENCE  » 


0.073203 


SinULATION  RESULTS  (THIRD  ITEM  6R0UPIN6) 


DEMAND  CATEGORY  MIGRATION  FOR  OUARTER  SS-2 

TO 


FROM 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

TOTAL 

SIMULATED 

N-S 

3890 

0 

23 

17 

2 

0 

3932 

ACTUAL 

10747 

182 

11 

2 

1 

2 

10945 

SIMULATED 

NSO 

0 

28226 

258 

108 

19 

4 

28615 

ACTUAL 

271 

21363 

175 

121 

24 

5 

21959 

SIMULATED 

R/L 

0 

244 

1754 

105 

1 

1 

2105 

ACTUAL 

41 

31 

3486 

165 

1 

0 

3724 

SIMULATED 

R/H 

0 

92 

58 

2496 

162 

10 

2818 

ACTUAL 

14 

26 

261 

1735 

80 

7 

2123 

SIMULATED 

R/Hl 

0 

8 

0 

50 

711 

120 

889 

ACTUAL 

4 

2 

1 

139 

553 

85 

784 

SIMULATED 

R/H2 

0 

2 

0 

0 

10 

2538 

2550 

ACTUAL 

8 

1 

0 

3 

126 

1236 

1374 

DEMAND  CATEGORY  MIGRATION  FOR  QUARTER  85-2 

(PERCENT) 

TO 

FROM 

M-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

SIMULATED 

M-S 

98.9318 

0.0000 

0.5849 

0.4323 

0.0509 

0.0000 

ACTUAL 

98.1910 

1.6629 

0.1005 

0.0183 

0.0091 

0.0183 

SIMULATED 

NSO 

0.0000 

98.6406 

0.9016 

0.3774 

0.0664 

0.0140 

ACTUAL 

1.2341 

97.2858 

0.7969 

0.5510 

0.1093 

0.0228 

SIMULATED 

R/L 

0.0000 

11.5914 

83.3254 

4.9881 

0.0475 

0.0475 

ACTUAL 

1.1010 

0.8324 

93.6090 

4.4307 

0.0269 

0.0000 

SIMULATED 

R/N 

0.0000 

3.2647 

2.0582 

88.5735 

5.7488 

0.3549 

ACTUAL 

0.6594 

1.2247 

12.2939 

81.7240 

3.7683 

0.3297 

SIMULATED 

R/Hi 

0.0000 

0.8999 

0.0000 

5.6243 

79.9775 

13.4983 

ACTUAL 

0.5102 

0.2551 

0.1276 

17.7296 

70.5357 

10.8418 

SIMULATED 

R/H2 

0.0000 

0.0784 

0.0000 

0.0000 

0.3922 

99.5294 

ACTUAL 

0.5822 

0.0728 

0.0000 

0.2183 

9.1703 

89.9563 

TOTAL  SQUARED  DIFFERENCE  *  0.0802B8 


OEllAMd  CATfeGdkY  StAdlLITY  (ROW  3) 


DEMAND  CATEGORY 


SIMULATION  RESULTS  (FOURTH  ITEM  SROUPINS) 


ANNUAL  DEMAND  FREQUENCY  DY  MANASEMENT  CATEGORIES 


QTR 

SOURCE 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

TOTAL 

82-4 

SIM 

2448 

18993 

28786 

41213 

44671 

224156 

360267 

ACTUAL 

78 

19879 

25687 

40235 

65799 

256901 

408579 

83-1 

SIM 

1525 

16169 

26831 

40798 

42597 

228129 

356049 

ACTUAL 

523 

20752 

26565 

40575 

65603 

257019 

411037 

83-2 

SIM 

128A 

14848 

25448 

41507 

37779 

227684 

348532 

ACTUAL 

244 

20916 

24552 

42285 

65482 

269867 

423346 

83-3 

SIM 

1209 

15240 

24678 

41294 

38526 

240651 

361598 

ACTUAL 

378 

21392 

25299 

43315 

72383 

277079 

439846 

83-4 

SIN 

1305 

16128 

23169 

41609 

39911 

252527 

374649 

ACTUAL 

38 

20309 

26144 

42729 

65419 

281 61 9 

436258 

84-1 

SIM 

1365 

16166 

21356 

42810 

40843 

262600 

385140 

ACTUAL 

843 

19539 

26732 

44342 

69344 

274278 

435078 

84-2 

SIN 

1532 

16810 

20286 

43541 

41592 

272253 

396014 

ACTUAL 

42 

18831 

27085 

44721 

70552 

262244 

423475 

84-3 

SIN 

1616 

16729 

18927 

44252 

41121 

276787 

399432 

ACTUAL 

882 

18011 

26894 

42785 

77912 

249815 

416299 

84-4 

SIM 

1686 

16657 

18625 

44593 

39075 

300643 

421279 

ACTUAL 

120 

17533 

24814 

44282 

66554 

252540 

405843 

85-1 

SIN 

1735 

17052 

17436 

45802 

39574 

306349 

427948 

ACTUAL 

1580 

16593 

24378 

42753 

63021 

249382 

397707 

85-2 

SIM 

1738 

16967 

17534 

45906 

40253 

317135 

439533 

ACTUAL 

349 

15816 

23933 

43458 

61926 

240759 

386241 

Nan 


SIHULAT20N  RESULTS  (FOURTH  IWI  6R0IR>IN6) 


ANNUAL  DEHANO  QUANTITY  BY  HANA6ENENT  CATEGORIES 


QTR 

SOURCE 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

TOTAL 

92-4 

SIN 

12126 

76494 

326641 

K3429 

1071881 

3810970 

5851541 

ACTUAL 

1090 

74105 

254189 

696862 

2525225 

3834572 

7386043 

83-1 

SIN 

7748 

120164 

296033 

578899 

916894 

4087556 

6007294 

ACTUAL 

6364 

75480 

281169 

661749 

2648512 

3825588 

7498862 

83-2 

SIN 

6679 

126000 

285937 

576417 

750806 

4275276 

6021115 

ACTUAL 

3335 

82093 

226958 

696557 

2851641 

4001940 

7862524 

83-3 

SIN 

6297 

183928 

261758 

537249 

826992 

4606039 

6422263 

ACTUAL 

2228 

90294 

221293 

695443 

3408829 

3998903 

8416990 

83-4 

SIN 

5629 

192700 

246338 

513744 

853031 

4906495 

6717937 

ACTUAL 

127 

83073 

226318 

678483 

3207862 

4110384 

8306247 

84-1 

SIN 

6008 

197063 

212961 

536024 

825026 

5309335 

7086417 

ACTUAL 

8961 

79011 

235355 

722681 

3158481 

3940969 

8145458 

84-2 

SIN 

7115 

211477 

188639 

545010 

837193 

5452294 

7241728 

ACTUAL 

217 

72123 

258252 

685591 

3051590 

3838691 

7906464 

84-3 

SIN 

8430 

211190 

164567 

553478 

860763 

5396467 

7194895 

ACTUAL 

10430 

60277 

254606 

655512 

3075785 

3665599 

7722209 

84-4 

SIN 

8834 

211256 

162714 

568733 

740419 

5950853 

7642809 

ACTUAL 

603 

60008 

224907 

682377 

2997877 

3930014 

7895786 

85-1 

SIN 

9552 

214602 

146949 

585735 

811755 

5732776 

7501369 

ACTUAL 

15790 

57358 

227069 

724197 

3245093 

4167927 

8437434 

85-2 

SIN 

9107 

212883 

152665 

586138 

785483 

6000839 

7747115 

ACTUAL 

846 

55751 

231333 

701261 

3293255 

4268149 

8550595 

0.68 


NNUAL  DEUAND 


SIMULATION  RESULTS  (FOURTH  ITEM  BR0UPIN6) 


ANNUAL  DEMAND  VALUE  BY  NANASEICNT  CATE60RIES 


QTR 

SOURCE 

M-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

TOTAL 

82-4 

SIM 

ACTUAL 

303449 

7226 

2862320 

3865751 

426733 

667380 

4229799 

3365566 

7755712 

8748398 

130020544 

114670864 

145598560 

131325184 

83-1 

SIN 

ACTUAL 

169621 

113649 

2084854 

4061098 

399543 

673067 

3893051 

3653195 

7887541 

8440463 

131584864 

113786432 

146019472 

130727912 

83-2 

SIN 

ACTUAL 

144346 

34012 

2037605 

4509959 

378937 

663035 

3955672 

3521649 

7345137 

8125791 

129841888 

116912320 

143703584 

133766768 

83-3 

SIN 

ACTUAL 

139393 

47756 

2238562 

4685676 

353679 

602095 

3985839 

3238073 

7309093 

8936554 

136078448 

112067296 

150105008 

129577456 

83-4 

SIN 

ACTUAL 

180504 

4406 

1844015 

4173377 

329082 

628858 

4183976 

3906527 

7526030 

8664319 

145588304 

122958128 

159651920 

140335616 

84-1 

SIN 

ACTUAL 

159867 

117438 

199361\ 

3856301 

314097 

651863 

4130907 

3975632 

7956447 

9737451 

156002896 

121541248 

170557840 

139879936 

84-2 

SIN 

ACTUAL 

203374 

3071 

2265676 

3783336 

289591 

600674 

4164017 

3929928 

7413213 

10564282 

164749600 

117688640 

179085472 

136569936 

84-3 

SIN 

ACTUAL 

201119 

113723 

2030046 

3324610 

283449 

563628 

4163283 

3656849 

7022633 

11293825 

170431344 

101913840 

184131872 

120866480 

34-4 

SIN 

ACTUAL 

206401 

7840 

1986695 

3623736 

270844 

580906 

4082710 

4197255 

7021428 

10061051 

182451600 

113911288 

196019680 

132382080 

85-1 

SIN 

ACTUAL 

187236 

205523 

1890681 

3540096 

261068 

624354 

4091090 

4164228 

7342517 

9832823 

186732992 

117296720 

200505584 

135663744 

85-2 

SIN 

ACTUAL 

181539 

166702 

2232489 

3252831 

258768 

626310 

3986071 

4241083 

7465154 

10345486 

:.91706864 

125191104 

205830896 

143823520 

SIHULATION  RESULTS  (FOURTH  ITQI  6R0UPIN6) 
DEMAND  FREQUENCY  GROIN*  ITEM  COUNTS 


QUARTER 

SOURCE 

0 

1-9 

10-19 

20-199 

200-UP 

82-4 

SIMULATED 

24571 

11612 

2356 

1933 

437 

ACTUAL 

243A1 

12980 

1290 

1829 

449 

1  DIFFERENCE 

0.8A 

-10.54 

82.  .>4 

5.69 

-2.67 

83-1 

SIMULATED 

27225 

9093 

2164 

1996 

431 

ACTUAL 

23203 

14096 

1312 

1841 

457 

1  DIFFERENCE 

17.33 

-35.49 

64.94 

8.42 

-5.69 

83-2 

SIMULATED 

28134 

8014 

2213 

2124 

424 

ACTUAL 

23341 

13866 

1337 

1880 

465 

1  DIFFERENCE 

20.43 

-42.20 

65.52 

12.98 

-8.82 

83-3 

SIMULATED 

28387 

7632 

2186 

2280 

424 

ACTUAL 

22754 

14375 

1374 

1925 

481 

X  DIFFERENCE 

24.76 

-46.91 

59.10 

18.44 

-11.85 

83-4 

SIMULATED 

28192 

7623 

2219 

2449 

426 

ACTUAL 

23577 

13581 

1341 

1929 

481 

Z  DIFFERENCE 

19.57 

-43.87 

65.47 

26.96 

-11.43 

84-1 

SIMULATED 

27863 

7870 

2179 

2565 

432 

ACTUAL 

23668 

13452 

1370 

1933 

486 

X  DIFFERENCE 

17.72 

-41.50 

59.05 

32.70 

-11.11 

84-2 

SIMULATED 

27621 

8044 

2065 

2748 

431 

ACTUAL 

24465 

12703 

1362 

1909 

470 

X  DIFFERENCE 

12.90 

-36.68 

51.62 

43.95 

-8.30 

84-3 

SIMULATED 

27400 

8199 

1984 

2894 

432 

ACTUAL 

24548 

12596 

1398 

1897 

470 

X  DIFFERENCE 

11.62 

-34.91 

41.92 

52.56 

-8.09 

84-4 

SIMULATED 

27224 

8300 

1933 

3011 

441 

ACTUAL 

25093 

12076 

1403 

1875 

462 

X  DIFFERENCE 

8.49 

-31.27 

37.78 

60.59 

-4.55 

85-1 

SIMULATED 

27109 

8354 

1859 

3142 

445 

ACTUAL 

25060 

12145 

1380 

1869 

455 

X  DIFFERENCE 

8.18 

-31.21 

34.71 

68.11 

-2.20 

85-2 

SIMULATED 

26999 

8405 

1801 

3254 

450 

ACTUAL 

25664 

11564 

1380 

1865 

436 

X  DIFFERENCE 

5.20 

-27.32 

30.51 

74.48 

3.21 

•  *  ' 

.  r  . 

jfc  ^  V  '  V 

SIMULATION  RESULTS  (FOURTH  ITEM  SR0UPIN8) 

M 

DEMAND  CATEGORY  MIGRATION  FDR  QUARTER  82-4 

FROM 

N-S 

NSO 

R/L 

TO 

R/M 

R/Hl 

R/H2 

TOTAL 

*  m  "  hi 

•  •  •> 

i 

5828 

SINULATEO 

N-S 

SMS 

0 

91 

58 

11 

3 

* 

ACTUAL 

6190 

38 

9 

4 

3 

0 

6244 

I 

SIMULATED 

NSO 

0 

26919 

801 

626 

123 

62 

28531 

^  1 

' 

ACTUAL 

2932 

23890 

269 

140 

19 

16 

27266 

SIMULATED 

R/L 

0 

1156 

1472 

474 

11 

1 

3114 

ACTUAL 

105 

279 

2827 

140 

1 

1 

3353 

WV- 

, 

SIMULATED 

R/M 

0 

174 

59 

1063 

305 

S3 

1654 

ACTUAL 

27 

63 

232 

1499 

93 

12 

1926 

■  •. 

SIMULATED 

R/Hi 

0 

IS 

0 

13 

239 

447 

714 

Wj 

■ 

ACTUAL 

S 

8 

1 

77 

560 

184 

835 

SIMULATED 

R/H2 

0 

7 

0 

3 

120 

938 

1068 

ACTUAL 

0 

3 

0 

2 

48 

1232 

1285 

.•  • 

DEMAND  CATEGORY  MIORATION  FOR  SUARTER  82-4 

(PERCENT) 

TO 

S' 

FROM 

M-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

i 

SIMULATED 

N-S 

97.2032 

0.0000 

1.5614 

0.9952 

0.1887 

0.0515 

ACTUAL 

99.1352 

0.6086 

0.1441 

0.0641 

0.0480 

0.0000 

SIMULATED 

NSO 

0.0000 

94.3500 

2.8075 

2.1941 

0.4311 

0.2173 

* 

ACTUAL 

10.7533 

87.6183 

0.9866 

0.5135 

0.0697 

0.0587 

S-;!- 

1 

SIMULATED 

R/L 

0.0000 

37.1227 

47.2704 

15.2216 

0.3532 

0.0321 

1 

ACTUAL 

3.1315 

8.3209 

84.3126 

4.1754 

0.0298 

0.0298 

SIMULATED 

R/M 

0.0000 

10.5200 

3.5671 

64.2684 

18.4401 

3.2044 

ACTUAL 

1.4019 

3.2710 

12.0457 

77.8297 

4.8287 

0.6231 

■ 

SIMULATED 

R/Hl 

0.0000 

2.1008 

0.0000 

1.8207 

33.4734 

62.6050 

! 

ACTUAL 

0.5988 

0.9581 

0.1198 

9.2216 

67.0659 

22.0359 

OS 

» 

SIMULATED 

R/H2 

0.0000 

0.6554 

0.0000 

0.2809 

11.2360 

87.8277 

•V* 

• 

ACTUAL 

0.0000 

0.2335 

0.0000 

0.1556 

3.7354 

95.8755 

» 

TOTAL  SQUARED  DIFFERENCE  > 

0.596206 

.v> 

i 

0.74 

■■  I 
;  -VJ 

.  .  V  . 

1. 

m 

SIMULATION  RESULTS  (FOURTH  ITEM  SROUPINS) 

DEMAND  CATEGORY  MIGRATION  FOR  QUARTER  63-1 

TD 

FROM 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

SimiLATEO 

N-S 

5A42 

0 

13 

9 

1 

0 

ACTUAL 

A237 

2845 

133 

32 

9 

3 

SIHULATEO 

NSO 

0 

27931 

199 

120 

16 

5 

ACTUAL 

1259 

22546 

295 

143 

24 

14 

SIMULATED 

R/L 

0 

144 

2142 

134 

1 

2 

ACTUAL 

21 

325 

2847 

144 

1 

0 

SIMULATED 

R/M 

0 

51 

126 

1933 

113 

13 

ACTUAL 

lA 

68 

259 

1442 

72 

5 

SIMULATED 

R/Hl 

0 

14 

0 

56 

581 

158 

ACTUAL 

5 

7 

2 

83 

497 

130 

SIMULATED 

R/H2 

0 

2 

0 

0 

92 

1410 

ACTUAL 

11 

0 

0 

3 

82 

1349 

DEMAND  CATE6QRY  MI6RATI0N  FOR  QUARTER  83>1 

(PERCENT) 

TO 

FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SIMULATED 

N-S 

99.5940 

0.0000 

0.2295 

0.1589 

0.0177 

0.0000 

ACTUAL 

A7.3615 

30.7269 

1.4364 

0.3456 

0.0972 

0.0324 

SIMULATED 

NSO 

0.0000 

98.7974 

0.7039 

0.4245 

0.0566 

0.0177 

ACTUAL 

S.1S51 

92.8545 

1.2149 

0.5889 

0.0988 

0.0577 

SIMULATED 

R/L 

0.0000 

5.9430 

88.4028 

5.5303 

0.0413 

0.0825 

ACTUAL 

0.6291 

9.7364 

85.2906 

4.3140 

0.0300 

0.0000 

SIMULATED 

R/N 

0.0000 

2.2809 

5.6351 

86.4490 

5.0537 

0.5814 

ACTUAL 

0.8593 

3.6520 

13.9098 

77.4436 

3.8668 

0.2685 

SIMULATED 

R/Hl 

0.0000 

1.7305 

0.0000 

6.9221 

71.8171 

19.5303 

ACTUAL 

0.6906 

0.9669 

0.2762 

11.4641 

68.6464 

17.9558 

SIMULATED 

R/H2 

0.0000 

0.1330 

0.0000 

0.0000 

6.1170 

93.7500 

ACTUAL 

0.7612 

0.0000 

0.0000 

0.2076 

5.6747 

93.3564 

TOTAL  SQUARED  DIFFERENCE  « 

0.226201 

SIMULATION  RESULTS  (FOURTH  ITEM  6ROUPING) 


OENANO  CATEGORY  NIGRATIM  FDR  QUARTER  83-2 

TO 


FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SIMULATED 

N-S 

5623 

0 

10 

9 

0 

0 

ACTUAL 

7376 

115 

23 

11 

4 

20 

SIMULATED 

NSO 

0 

27824 

170 

115 

17 

13 

ACTUAL 

1110 

24225 

280 

136 

24 

16 

SIMULATED 

R/L 

0 

127 

2225 

127 

0 

1 

ACTUAL 

16 

326 

3024 

166 

0 

4 

SIMULATED 

R/M 

0 

52 

75 

2011 

105 

9 

ACTUAL 

6 

61 

220 

1462 

90 

8 

SIMULATED 

R/Hl 

0 

10 

1 

47 

537 

209 

ACTUAL 

2 

7 

1 

87 

476 

112 

SIMULATED 

R/H2 

0 

3 

0 

0 

89 

1496 

ACTUAL 

0 

6 

0 

0 

74 

1421 

DEMAND  CATEGORY  MIGRATION  FOR  QUARTER  83-2 

(PERCENT) 

TO 

FROM 

M-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SIMULATED 

N-S 

97.6632 

0.0000 

0.1772 

0.1595 

0.0000 

ACTUAL 

97.7083 

1.5234 

0.3047 

0.1457 

0.2649 

SIMULATED 

NSO 

0.0000 

98.8806 

0.6041 

0.4087 

0.0604 

0.0462 

ACTUAL 

4.3038 

93.9281 

1.0856 

0.5273 

0.0931 

0.0620 

SIMULATED 

R/L 

0.0000 

5.1210 

89.7177 

5.1210 

0.0000 

0.0403 

ACTUAL 

0.4525 

9.2195 

85.5204 

4.6946 

0.0000 

0.1131 

SIMULATED 

R/M 

0.0000 

2.3091 

3.3304 

89.2984 

4.6625 

0.3996 

ACTUAL 

0.3249 

3.3027 

11.9112 

79.1554 

4.8728 

0.4331 

SIMULATED 

R/Hl 

0.0000 

1.2438 

0.1244 

5.8458 

66.7910 

25.9950 

ACTUAL 

0.2920 

1.0219 

0.1460 

12.7007 

69.4890 

16.3504 

SIMULATED 

R/H2 

0.0000 

0.1889 

0.0000 

0.0000 

5.6045 

94.2065 

ACTUAL 

0.0000 

0.3997 

0.0000 

0.0000 

4.9300 

94.6702 

TOTAL  SQUARED  DIFFERENCE  »  0.041012 


FROH 

SIHULATION  RESULTS  (FOURTH  ITEH  GROUPING) 

DEHANO  CATEGORY  HIGRATION  FOR  QUARTER  83-3 

TO 

N-S  NSO  R/L  R/H  R/Hl 

SIHULATED 

M-S 

SAOO 

0 

12 

9 

2 

ACTUAL 

8312 

170 

8 

7 

5 

SIHULATED 

NSO 

0 

27735 

161 

92 

21 

ACTUAL 

508 

237U 

269 

155 

28 

SINIA.ATEO 

R/L 

0 

124 

2258 

98 

1 

ACTUAL 

13 

353 

2936 

236 

6 

SIHIA.ATED 

R/H 

0 

34 

76 

2073 

119 

ACTUAL 

0 

&7 

281 

1393 

110 

SIHULATED 

R/Hl 

0 

4 

0 

37 

518 

ACTUAL 

0 

10 

1 

77 

453 

SIHULATED 

R/H2 

0 

2 

0 

0 

78 

ACTUAL 

0 

3 

1 

2 

139 

DEHAMD  CATEGORY  HISRATION  FOR  QUARTER  83-3 

(PERCENT) 

FROH 

N-S 

NSO 

R/L 

TO 

R/H 

R/Hl 

SIHULATED 

H-S 

99.5910 

0.0000 

0.2134 

0.1601 

0.0356 

SIHULATED 

NSO 

0.0000 

99.0041 

0.5747 

0.3284 

0.0750 

0.0178 

ACTUAL 

2.0534 

96.0631 

1.0873 

0.6265 

0.1132 

0.0566 

SIHULATED 

R/L 

0.0000 

4.9980 

91.0117 

3.9500 

0.0403 

0.0000 

ACTUAL 

0.3664 

9.9493 

82.7508 

6.6516 

0.1691 

0.1127 

SIHULATED 

R/H 

0.0000 

1.4725 

3.2915 

89.7791 

5.1537 

0.3032 

ACTUAL 

0.0000 

3.5983 

15.0913 

74.8120 

5.9076 

0.5908 

SIHULATED 

R/Hl 

0.0000 

0.5348 

0.0000 

4.9465 

69.2513 

25.2674 

ACTUAL 

0.0000 

1.4970 

0.1497 

11.5269 

67.8144 

19.0120 

SIHULATED 

R/H2 

0.0000 

0.1157 

0.0000 

0.0000 

4.5139 

95.3704 

ACTUAL 

0.0000 

0.1898 

0.0633 

0.1265 

8.7919 

90.8286 

TOTAL  SQUARED  DIFFERENCE  = 

0.061396 

SinULATION  RESULTS  (FOURTH  ITEM  6ROUPING) 


DEMAND  CATEGORY  MIGRATION  FOR  QUARTER  83-4 

TO 


FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SIMULATED 

M-S 

5584 

0 

10 

5 

1 

0 

ACTUAL 

8692 

130 

8 

2 

1 

0 

SIMULATED 

NSO 

0 

27635 

161 

78 

17 

5 

ACTUAL 

554 

23398 

274 

113 

23 

7 

SIMULATED 

R/L 

0 

663 

1737 

106 

0 

1 

ACTUAL 

28 

298 

3006 

162 

2 

0 

SIMULATED 

R/M 

0 

281 

54 

1863 

106 

5 

ACTUAL 

12 

50 

263 

1482 

63 

0 

SIMULATED 

R/Hl 

0 

29 

0 

42 

505 

163 

ACTUAL 

3 

7 

0 

107 

518 

106 

SIMULATED 

R/H2 

0 

12 

0 

0 

83 

1754 

ACTUAL 

3 

1 

1 

5 

95 

1495 

DEMAND  CATEGORY  MIGRATION  FOR  QUMTER  83-4 

(PERCENT) 

TO 

FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SIMULATED 

N-S 

99.7143 

0.0000 

0.1786 

0.0893 

0.0179 

ACTUAL 

98.4037 

1.4718 

0.0906 

SIMULATED 

NSO 

0.0000 

99.0644 

0.5771 

0.2796 

0.0609 

0.0179 

ACTUAL 

2.2734 

96.0154 

1.1244 

0.4637 

0.0944 

0.0287 

SIMULATED 

R/L 

0.0000 

26.4460 

69.2860 

4.2282 

0.0000 

0.0399 

ACTUAL 

0.8009 

8.5240 

135.9840 

4.6339 

0.0572 

0.0000 

SIMULATED 

R/N 

0.0000 

12.1698 

2.3387 

80.6843 

4.5907 

0.2165 

ACTUAL 

0.6417 

2.6738 

14.0642 

79.2513 

3.3690 

0.0000 

SIMULATED 

R/Ht 

0.0000 

3.9242 

0.0000 

5.6834 

68.3356 

22.0568 

ACTUAL 

0.4049 

0.9447 

0.0000 

14.4399 

69.9055 

14.3050 

SIMULATED 

R/H2 

0.0000 

0.6490 

0.0000 

0.0000 

4.4889 

94.8621 

ACTUAL 

0.1875 

0.0625 

0.0625 

0.3125 

5.9375 

93.4375 

SIMULATED 

ACTUAL 


TOTAL  SQUARED  DIFFERENCE 


0.100407 


SINULATIOH  RESULTS  (FOURTH  ITEM  6R0UP1N6) 

DEMAND  CATESORY  NISRATION  Fm  QUARTER  84-1 

TO 


FROM 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

SIMULATED 

N-S 

5553 

0 

21 

7 

1 

2 

ACTUAL 

913& 

143 

9 

4 

0 

0 

SIMULATED 

NSO 

0 

28362 

142 

94 

20 

2 

ACTUAL 

448 

23010 

267 

128 

26 

5 

SIMULATED 

R/L 

0 

206 

1663 

92 

0 

1 

ACTUAL 

21 

25 

3352 

154 

0 

0 

SIMULATED 

R/M 

0 

60 

54 

1878 

97 

5 

ACTUAL 

8 

20 

235 

1528 

78 

2 

SIMULATED 

R/Hl 

0 

8 

0 

29 

518 

157 

ACTUAL 

4 

4 

1 

114 

521 

58 

SIMULATED 

R/H2 

0 

2 

0 

0 

91 

1835 

ACTUAL 

7 

2 

0 

3 

139 

1457 

DEMAND  CATEGORY  NISRATION  FOR  QUARTER  84-1 

(PERCENT) 

TO 

FROM 

N-S 

NSO 

H/L 

R/M 

R/Hl 

fi/H2 

SIMULATED 

N-S 

99.4448 

0.0000 

0.3761 

0.1254 

0.0179 

0.0358 

ACTUAL 

98.3211 

1.5390 

0.0969 

0.0430 

0.0000 

0.0000 

SIMULATED 

NSO 

0.0000 

99.0985 

0.4962 

0.3284 

0.0699 

0.0070 

ACTUAL 

1.8757 

96.3406 

1.1179 

0.5359 

0.1089 

0.0209 

SIMULATED 

R/L 

0.0000 

10.4995 

34.7605 

4.6891 

0.0000 

0.0510 

ACTUAL 

0.5912 

0.7038 

94.3694 

4.3356 

0.0000 

0.0000 

SIMULATED 

R/N 

0.0000 

2.8653 

2.5788 

89.6848 

4.6323 

0.2388 

ACTUAL 

0.4276 

1.0689 

12.5601 

81.6676 

4.1689 

0.1069 

SIMULATED 

R/Hl 

0.0000 

1.1236 

0.0000 

4.0730 

72.7528 

22.0506 

ACTUAL 

0.5698 

0.5698 

0.1425 

16.2393 

74.2165 

8.2621 

SIMULATED 

R/H2 

0.0000 

0.1037 

0.0000 

0.0000 

4.7199 

95.1764 

ACTUAL 

0.4353 

0.1244 

0.0000 

0.1866 

8.6443 

90.6095 

TOTAL  SQUARED  DIFFERENCE  -  0.074900 


SIHULATION  RESULTS  (FOURTH  ITEH  SROUPINB) 

DEMAND  CATE60RY  NISRATIQN  FDR  QUARTER  84-2 

TO 


FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

TOTAL 

SIMULATED 

N-S 

5522 

0 

21 

9 

1 

0 

5553 

ACTUAL 

8587 

1012 

20 

4 

0 

1 

7624 

SIMULATED 

NSO 

0 

28352 

169 

91 

18 

6 

28636 

ACTUAL 

1171 

21671 

217 

117 

22 

6 

23204 

SIMULATED 

R/L 

0 

209 

1590 

80 

1 

0 

1880 

ACTUAL 

30 

557 

3100 

174 

3 

0 

3864 

SIMULATED 

R/M 

0 

82 

47 

1867 

91 

13 

2100 

ACTUAL 

8 

102 

229 

1526 

63 

3 

1931 

SIMULATED 

R/Hl 

0 

8 

0 

40 

515 

164 

727 

ACTUAL 

2 

12 

1 

131 

552 

66 

764 

SIMULATED 

R/H2 

0 

4 

0 

0 

73 

1925 

2002 

ACTUAL 

7 

6 

0 

5 

154 

1350 

1522 

DEHANO  CATE60RY  HIBRATIOH  FOR  QUARTER  84-2  (PERCENT) 

TO 


FROM 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

•-A 

•/  -s. 

SIMULATED 

N-S 

99.4417 

0.0000 

0.3782 

0.1621 

0.0180 

0.0000 

ACTUAL 

89.2249 

10.5154 

0.2078 

0.0416 

0.0000 

0.0104 

ip 

SIMULATED 

NSO 

0.0000 

99.00U2 

0.5902 

0.3178 

0.0629 

0.0210 

ACTUAL 

5.0465 

93.3934 

0.9352 

0.5042 

0.0948 

0.0259 

SIMULATED 

R/L 

0.0000 

11.1170 

84.5745 

4.2553 

0.0532 

0.0000 

M-r- 

ACTUAL 

0.7764 

14.4151 

80.2277 

4.5031 

0.0776 

0.0000 

SIMULATED 

R/M 

0.0000 

3.9048 

2.2381 

88.9048 

4.3333 

0.6190 

ACTUAL 

0.4143 

5.2822 

11.8591 

79.0264 

3.2626 

0.1554 

■ 

SIMULATED 

R/Hl 

0.0000 

1.1004 

0.0000 

5.5021 

70.8391 

22.5585 

ACTUAL 

0.2618 

1.5707 

0.1309 

17. 1466 

72.2513 

8.6387 

w 

SIMULATED 

R/H2 

0.0000 

0.1998 

0.0000 

0.0000 

3.6464 

96.1538 

•'  - 

ACTUAL 

0.4599 

0.3942 

0.0000 

0.3285 

10.1183 

88.6991 

TOTAL  SQUARED  DIFFERENCE 


0.072564 


D.80 


SIRULATION  RESULTS  (FOURTH  ITEH  6R0UPIN6) 


DEMAND  CATEGORY  MIGRATION  FOR  QUARTER  S4-3 

TO 


FROM 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

TOTAL 

SlNtA.ATED 

N-S 

5491 

0 

22 

7 

0 

2 

5522 

ACTUAL 

9459 

136 

7 

1 

1 

1 

9805 

SIMULATED 

NSO 

0 

28366 

159 

95 

24 

11 

28655 

ACTUAL 

109 

22822 

249 

148 

24 

8 

23360 

SIMULATED 

R/L 

0 

198 

1538 

88 

2 

1 

1827 

ACTUAL 

19 

275 

3049 

221 

3 

0 

3567 

SIMILATED 

R/M 

0 

55 

55 

1868 

104 

5 

2087 

ACTUAL 

10 

72 

258 

1500 

105 

12 

1957 

SIMULATED 

R/Hl 

0 

4 

0 

34 

484 

177 

699 

ACTUAL 

5 

9 

3 

133 

564 

80 

794 

SIMULATED 

R/H2 

0 

4 

0 

0 

80 

2024 

2108 

ACTUAL 

8 

2 

1 

9 

210 

1196 

1426 

DEMAND  CATEGORY  MIGRATION  FOR  QUARTER  84-3 

(PERCENT) 

TO 

FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SIMULATED 

N-S 

99.4386 

0.0000 

0.3984 

0.1268 

0.0000 

0.0362 

ACTUAL 

98.5110 

1.3870 

0.0714 

0.0102 

0.0102 

0.0102 

SIMULATED 

NSO 

0.0000 

98.9914 

0.5549 

0.3315 

0.0838 

0.0384 

ACTUAL 

0.4666 

97.6969 

1.0659 

0.6336 

0.1027 

0.0342 

SIMULATED 

R/L 

0.0000 

10.8374 

84.1817 

4.8166 

0.1095 

0.0547 

ACTUAL 

0.5327 

7.7094 

85.4780 

6.1957 

0.0841 

0.0000 

SIMULATED 

R/M 

0.0000 

2.6354 

2.6354 

89.5065 

4.9832 

0.2396 

ACTUAL 

0.5110 

3.6791 

13.1834 

76.6479 

5.3654 

0.6132 

SI1ULATED 

R/Hl 

0.0000 

0.5722 

0.0000 

4.8641 

69.2418 

25.3219 

ACTUAL 

0.6297 

1.1335 

0.3778 

16.7506 

71.0327 

10.0756 

SIMULATED 

R/H2 

0.0000 

0.1898 

0.0000 

0.0000 

3.7951 

96.0152 

ACTUAL 

0.5610 

0.1403 

0.0701 

0.6311 

14.7265 

83.8710 

SIMULATED 

ACTUAL 


TOTAL  SQUARED  DIFFERENCE 


0.094255 


4/4 


M>-R1S7  12C 
UNCLASSIFIED 


ESTIHATION  OF  INVENTORV  ITEH  DEHAHD  DISTRIBUTIONS: 
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NL 


SIMULATION  RESULTS  (FOURTH  ITEM  6ROUPIN6) 

OENANO  CATEBORV  HI6RATI0N  FOR  QUARTER  84-4 

TO 


FROM 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

TOTAL 

SIMULATED 

N-S 

54M 

0 

20 

9 

2 

0 

5491 

ACTUAL 

9773 

34 

2 

1 

0 

0 

9810 

SIMULATED 

NSO 

0 

28374 

140 

79 

10 

3 

28424 

ACTUAL 

1124 

21805 

224 

142 

13 

8 

23314 

SIMULATED 

R/L 

0 

173 

1521 

80 

0 

0 

1774 

ACTUAL 

24 

313 

3055 

174 

1 

0 

3547 

SIMULATED 

R/M 

0 

41 

53 

1873 

97 

8 

2092 

ACTUAL 

11 

83 

219 

1417 

72 

10 

2012 

SIMULATED 

R/Hl 

0 

7 

0 

24 

504 

159 

494 

ACTUAL 

2 

19 

3 

120 

421 

142 

907 

SIMULATED 

R/H2 

0 

0 

0 

0 

84 

2134 

2220 

ACTUAL 

4 

7 

0 

3 

74 

1205 

1297 

DEMAND  CATEOORY  MIGRATION  FOR  QUARTER  84-4 

(PERCENT) 

TO 

FROM 

M-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

SIMULATED 

M-S 

99.4354 

0.0000 

0.3442 

0.1439 

0.0344 

0.0000 

• 

ACTUAL 

99.4228 

0.3444 

0.0204 

0.0102 

0.0000 

0.0000 

SIMULATED 

NSO 

0.0000 

99.1197 

0.5589 

0.2740 

0.0349 

0.0105 

ACTUAL 

4.8207 

93.5195 

0.9407 

0.4090 

0.0558 

0.0343 

SIMULATED 

R/L 

0.0000 

9.7520 

85.7384 

4.5094 

0.0000 

0.0000 

ACTUAL 

0.4728 

8.7749 

85.4442 

4.8780 

0.0280 

0.0000 

SIMULATED 

R/M 

0.0000 

2.9159 

2.5335 

89.5315 

4.4347 

0.3824 

ACTUAL 

0.S447 

4.1252 

10.8847 

80.3478 

3.5785 

0.4970 

SIMULATED 

R/Ml 

0.0000 

1.0084 

0.0000 

3.4582 

72.4225 

22.9107 

ACTUAL 

0.2205 

2.0948 

0.3308 

13.2304 

48.4475 

15.4540 

SIMULATED 

R/H2 

0.0000 

9.0000 

0.0000 

0.0000 

3.7838 

94.2142 

ACTUAL 

0.4424 

0.5397 

0.0000 

0.2313 

5.8597 

92.9047 

TOTAL  SOUARED  DIFFERENCE  * 


0.039SB9 


SIMULATE]) 


SIMULATION  RESULTS  (FOURTH  ITEM  6R0UPIN6) 

DEMAND  CATESORY  MISRATION  FOR  QUARTER  85-1 

TO 


FROM  N-S 

N-S  5429 


R/M  R/Hl 


ACTUAL 

10781 

136 

14 

6 

3 

0 

SIMULATED 

NSO 

0 

28387 

130 

82 

11 

5 

ACTUAL 

114 

21786 

210 

133 

15 

3 

SIMULATED 

R/L 

0 

189 

1493 

71 

0 

1 

ACTUAL 

25 

18 

3262 

196 

2 

0 

SIMULATED 

R/M 

0 

52 

49 

1863 

92 

9 

ACTUAL 

13 

16 

236 

1677 

110 

5 

SIMULATED 

R/Hl 

0 

4 

0 

31 

511 

151 

ACTUAL 

3 

1 

1 

108 

539 

131 

SIMULATED 

R/H2 

0 

3 

0 

0 

78 

2225 

ACTUAL 

9 

2 

1 

3 

115 

1235 

DEMAND  CATESORY  MISRATION  FOR  QUARTER  85-1 

(PERCENT) 

TO 

FROM 

N-S 

NSO 

R/L 

R/M 

.:/Hl 

R/H2 

SIMULATED 

M-S 

99.4322 

0.0000 

0.2381 

0.2381 

0.0916 

0.0000 

ACTUAL 

98.54M 

1.2431 

0.1280 

0.0548 

0.0274 

0.0000 

SIMULATED 

NSO 

0.0000 

99.2032 

0.4543 

0.2866 

0.0384 

0.0175 

ACTUAL 

0.5121 

97.8662 

0.9434 

0.5975 

0.0674 

0.0135 

SIMIH.ATED 

R/L 

0.0000 

10.7754 

85.1197 

4.0479 

0.0000 

0.0570 

ACTUAL 

0.7137 

0.5138 

93.1202 

5.5952 

0.0571 

0.0000 

SIMULATED 

R/M 

0.0000 

2.5182 

2.3729 

90.2179 

4.4552 

0.4358 

ACTUAL 

0.6320 

0.7778 

11.4730 

81.5265 

5.3476 

0.2431 

SIMULATED 

R/Hl 

0.0000 

0.5739 

0.0000 

4.4476 

73.3142 

21.6643 

ACTUM. 

0.3831 

0.1277 

0.1277 

13.7931 

68.8378 

16.7305 

SIMULATED 

R/H2 

0.0000 

0.1301 

0.0000 

0.0000 

3.3825 

96.4874 

ACTUAL 

0.6593 

0.1465 

0.0733 

0.2198 

8.4249 

90.4762 

TOTAL  SQUARED  DIFFERENCE  *  0.053373 


SIMILATION  RESULTS  (FOURTH  ITER  6R0UPIN6) 

DEHANO  CATE60RV  NIGRATION  FOR  BUARTER  85-2 

TO 


FROM 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

SIMULATED 

N-S 

5402 

0 

13 

12 

2 

0 

ACTUAL 

10747 

182 

11 

2 

1 

2 

SIMULATED 

NSO 

0 

28373 

160 

82 

16 

4 

ACTUAL 

271 

21363 

175 

121 

24 

5 

SIMULATED 

R/L 

0 

204 

1409 

72 

0 

0 

ACTUAL 

41 

31 

3486 

165 

1 

0 

SIMULATED 

R/H 

0 

52 

47 

1865 

82 

14 

ACTUAL 

14 

26 

261 

1735 

80 

7 

SINIH.ATE0 

R/Hl 

0 

6 

0 

23 

509 

159 

ACTUAL 

4 

2 

1 

139 

553 

85 

SIMULATED 

R/H2 

0 

4 

0 

0 

94 

2293 

ACTUAL 

8 

1 

0 

3 

126 

1236 

DEMAND  CATE60RY  M16RATI0N  FOR  QUARTER  85-2 

(PERCENT) 

TO 

FROM 

M-S 

NSQ 

R/L 

R/N 

R/Hl 

R/H2 

SIMULATED 

N-S 

99.5027 

0.0000 

0.2395 

0.2210 

0.0368 

0.0000 

ACTUAL 

98.1910 

1.6629 

0.1005 

0.0183 

0.0091 

0.0183 

SIMULATED 

NSO 

0.0000 

99.0850 

0.5588 

0.2864 

0.0559 

0.0140 

ACTUAL 

1.2341 

97.2858 

0.7969 

0.5510 

0.1093 

0.0228 

SIMULATED 

R/L 

0.0000 

12.1068 

83.6202 

4.2730 

0.0000 

0.0000 

ACTUAL 

1.1010 

0.8324 

93.6090 

4.4307 

0.0269 

0.0000 

SIMULATED 

R/H 

0.0000 

2. 5243 

2.2816 

90.5340 

3.9806 

0.6796 

ACTUAL 

0.6594 

1.2247 

12.2939 

81.7240 

3.7683 

0.3297 

SIMULATED 

R/Hl 

0.0000 

0.8608 

0.0000 

3.2999 

73.0273 

22.8121 

ACTUAL 

0.5102 

0.2551 

0.1276 

17.7296 

70.5357 

10.8418 

SIMULATED 

R/H2 

0.0000 

0.1673 

0.0000 

0.0000 

3.9314 

95.9013 

ACTUAL 

0.5822 

0.0728 

0.0000 

0.2183 

9.1703 

89.9563 

TOTAL  SQUARED  DIFFERENCE  «  0.083926 


SINULATION  RESULTS  (FIFTH  ITEM  6R0UPIN6) 


ANNUM.  DEHANO  QUANTITY  BY  NANA6ENENT  CATEGORIES 


OTR 

SOURCE 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

TOTAL 

82-4 

SIN 

4690 

51464 

215963 

876360 

830827 

4055932 

6035236 

ACTUAL 

1090 

74105 

254189 

696862 

2525225 

3834572 

7386043 

83-1 

SIN 

2866 

91198 

200150 

912881 

651054 

4115000 

5973149 

ACTUAL 

6364 

75480 

281169 

661749 

2648512 

3825588 

7498862 

83-2 

SIN 

2418 

60015 

219023 

908685 

800761 

4250036 

6240938 

ACTUAL 

3335 

82093 

226958 

696557 

2851641 

4001940 

7862524 

83-3 

SIN 

2443 

29878 

210874 

913670 

748979 

4347528 

6253372 

ACTUAL 

2228 

90294 

221293 

695443 

3408829 

3998903 

8416990 

83-4 

SIN 

2558 

53351 

193129 

868060 

791510 

4106553 

6015161 

ACTUAL 

127 

83073 

226318 

678483 

3207B62 

4110384 

8306247 

84-1 

SIN 

2813 

27107 

200066 

793930 

959719 

4147603 

6131238 

ACTUAL 

8961 

79011 

235355 

722681 

3158481 

3940969 

8145458 

84-2 

SIN 

3033 

27983 

186504 

829838 

950031 

3932699 

5930088 

ACTUAL 

217 

72123 

258252 

685591 

3051590 

3838691 

7906464 

84-3 

SIN 

2908 

27089 

193312 

870844 

830684 

4004981 

5929818 

ACTUAL 

10430 

60277 

254606 

655512 

3075785 

3665599 

7722209 

84-4 

SIN 

3009 

30372 

183936 

781648 

844944 

4106857 

5950766 

ACTUAL 

603 

60008 

224907 

682377 

2997877 

3930014 

7895786 

85-1 

SIN 

3202 

30432 

193265 

801957 

813244 

4023355 

5865455 

ACTUAL 

15790 

57358 

227069 

724197 

3245093 

4167927 

8437434 

85-2 

SIN 

3399 

52695 

197530 

789503 

770629 

3976882 

5790638 

ACTUAL 

846 

55751 

231333 

701261 

3293255 

4268149 

8550595 

SINULATION  RESULTS  (FIFTH  ITEN  6R0UPIN6) 


ANNUAL  DENANO  VALUE  BY  NANA6EHENT  CATEGORIES 


QTR 

SOURCE 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

TOTAL 

'.H 

82-4 

SIN 

245910 

2959303 

284342 

3195700 

7995007 

120343824 

141024810 

ACTUAL 

7220 

3805751 

007380 

3305500 

8748398 

114070804 

131325184 

83-1 

SIN 

139220 

2170588 

270082 

3105330 

7087405 

133437832 

140817072 

ACTUAL 

113049 

4001098 

073007 

3053195 

8440403 

113780432 

130727912 

.  i 

83-2 

SIN 

113575 

1837013 

200299 

3234017 

7802513 

157103850 

170411280 

s'  1 

ACTUAL 

34012 

4509959 

003035 

3521049 

8125791 

110912320 

133700708 

83-3 

SIN 

81885 

1014948 

253830 

3278945 

7815450 

100391520 

173430592 

ACTUAL 

47750 

4085070 

002095 

3238073 

8930554 

112007290 

129577450 

>v’ 

83-4 

SIN 

84210 

1433180 

239112 

3130902 

7800570 

149402304 

102090352 

t~ 

ACTUAL 

4400 

4173377 

028858 

3900527 

8004319 

122958128 

1403350)0 

84-1 

SIN 

101801 

1502025 

233702 

3008040 

8349813 

150408330 

103724970 

ACTUAL 

117438 

3850301 

051803 

3975032 

9737451 

121541248 

139879930 

84-2 

SIN 

105873 

1490989 

228388 

3177000 

7895004 

132024048 

144928032 

ACTUAL 

3071 

3783330 

000074 

3929928 

10504282 

117088040 

130509930 

lip 

84-3 

SIN 

IU299 

1440470 

220137 

3251242 

8181088 

134181108 

147392010 

ACTUAL 

113723 

3324010 

503028 

3050849 

11293825 

101913840 

120800480 

-  ''’A 

84-4 

SIN 

134400 

1500000 

223415 

3307052 

8279230 

130523000 

150034308 

ACTUAL 

7840 

3023730 

580900 

4197255 

10001051 

113911288 

132382080 

85-1 

SIN 

145115 

1041100 

218539 

3300803 

8445272 

142029108 

155780000 

ACTUAL 

205523 

3540090 

024354 

4104228 

9832823 

117290720 

135003744 

85-2 

SIN 

104332 

1734970 

215527 

3254984 

8511770 

144305920 

158187504 

.*« 

ACTUAL 

100702 

3252831 

020310 

4241083 

10345480 

125191104 

143823520 

m 

V  •*  / 


c-V  •  ■ 

► 

. 

^  'J"-  '3-'  ?■ 

8 vjn 

•y* 

k' 

i 

m. 

>y 

SIMULATION  RESULTS  (FIFTH  ITEM  6R0UPIN6) 

%  • 

ft: 

! 

f 

DEMAND  FREQUENCY  SROUP  ITEM  COUNTS 

‘‘I'’ 

* 

QUARTER 

SOURCE 

0 

1-9 

10-19 

20-199 

200-UP 

1 

82-4 

SIMULATED 

24352 

11854 

2379 

1913 

411 

ACTUAL 

243A1 

12980 

1290 

1829 

449 

1- 

Z  DIFFERENCE 

-0.04 

-8.67 

84.42 

4.59 

-8.46 

1 

83-1 

SIMULATED 

27323 

9089 

2110 

1976 

411 

r' 

ACTUAL 

23203 

14096 

1312 

1841 

457 

1 

1  DIFFERENCE 

17.76 

-35.52 

60.82 

7.33 

-10.07 

It, 

83-2 

SIMULATED 

28582 

7760 

2019 

2136 

412 

■“ 

ACTUAL 

23361 

13866 

1337 

1880 

465 

1. 

r 

i 

Z  DIFFERENCE 

22.35 

-44.04 

51.01 

13.62 

-11.40 

83-3 

SIMULATED 

28922 

7330 

1863 

2381 

413 

W- 

r 

ACTUAL 

22754 

14375 

1374 

1925 

481 

t 

1 

Z  DIFFERENCE 

27.11 

-49.01 

35.59 

23.69 

-14.14 

k* 

83-4 

SIMULATED 

28982 

7206 

1718 

2590 

413 

ACTUAL 

23577 

135B1 

1341 

1929 

481 

t 

K 

Z  DIFFERENCE 

22.92 

-46.94 

28.11 

34.27 

-14.14 

84-1 

SIMULATED 

28540 

7587 

1623 

2746 

413 

-V-; 

r. 

ACTUAL 

23668 

13452 

1370 

1933 

486 

L- 

t*. 

Z  DIFFERENCE 

20.58 

-43.60 

18.47 

42.06 

-15.02 

84-2 

SIMULATED 

28282 

7803 

1476 

2935 

413 

m 

> , 
r 

ACTUAL 

24465 

12703 

1362 

1909 

470 

« * 

• 

Z  DIFFERENCE 

15.60 

-38.57 

8.37 

53.75 

-12.13 

‘.V, 

84-3 

SIMULATED 

27982 

8049 

1386 

3079 

413 

h 

ACTUAL 

24548 

12596 

1398 

1897 

470 

1 

Z  DIFFERENCE 

13.99 

-36.10 

-0.86 

62.31 

-12.13 

- 

84-4 

SIMULATED 

27752 

8198 

1341 

3205 

413 

ACTUAL 

25093 

12076 

1403 

1875 

462 

Z  DIFFERENCE 

10.60 

-32.11 

-4.42 

70.93 

-10.61 

H 

85-1 

SIMULATED 

27615 

8314 

1230 

3337 

413 

1^ 

1 

ACTUAL 

25060 

12145 

1380 

1869 

455 

Z  DIFFERENCE 

10.20 

-31.54 

-10.87 

78.54 

-9.23 

» 

85-2 

SIMULATED 

27325 

8541 

1156 

3474 

413 

• 

ACTUAL 

25664 

11564 

1380 

1865 

436 

1 

Z  DIFFERENCE 

6.47 

-26.14 

-16.23 

86.27 

-5.28 

D.93 

L. 

1 

•  .V'/.  .  / 

.V 

*’»  *  -  •*  *. 

.  \ 

SIHULATION  RESULTS  (FIFTH  ITEM  6R0UPIN6) 


DEHANO  CATEGORY  ITEH  COUNT  SUHMRY 


QUARTER 

N-S 

NSO 

R/L 

R/H 

R/Hl 

92-4 

SinULATED 

5754 

29744 

1737 

1776 

819 

ACTUAL 

9259 

24281 

3338 

1862 

724 

B3-1 

SINULATED 

S74A 

29725 

1735 

1782 

821 

ACTUAL 

7549 

25791 

3536 

1847 

685 

83-2 

SINULATED 

5739 

29583 

1773 

1867 

826 

ACTUAL 

8510 

24740 

3548 

1862 

668 

83-3 

SINULATED 

5726 

29476 

1813 

1907 

830 

ACTUAL 

8833 

24369 

3496 

1870 

741 

83-4 

SINULATED 

5716 

29986 

1506 

1697 

812 

ACTUAL 

9292 

23884 

3552 

1871 

702 

84-1 

SINULATED 

5708 

30041 

1443 

1658 

856 

ACTUAL 

9624 

23204 

3864 

1931 

764 

84-2 

SINULATED 

5694 

30080 

1386 

1664 

835 

ACTUAL 

9805 

23360 

3567 

1957 

794 

84-3 

SINULATED 

5680 

30062 

1349 

1700 

861 

ACTUAL 

9810 

23316 

3567 

2012 

907 

84-4 

SINULATED 

5663 

30063 

1317 

1716 

882 

ACTUAL 

10940 

22261 

3503 

2057 

783 

85-1 

SINULATED 

5655 

30052 

1288 

1730 

890 

ACTUAL 

10945 

21959 

3724 

2123 

784 

85-2 

SINULATED 

5639 

30026 

1290 

1730 

912 

ACTUAL 

11085 

21605 

3934 

2165 

785 

SINULATION  RESULTS  (FIFTH  ITEM  6R0UPIN6) 


DEMAND  CATESORY  NI6RATI0N  FOR  OUARTER  82-4 

TO 

FROM 

M-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

TOTAL 

SIWLATEO 

M-S 

5754 

0 

34 

31 

6 

3 

5828 

ACTUAL 

6190 

38 

9 

4 

3 

0 

6244 

SIMULATED 

NSO 

0 

27295 

580 

535 

94 

27 

28531 

ACTUAL 

2932 

23890 

269 

140 

19 

16 

27266 

SIMULATED 

R/L 

0 

1820 

981 

300 

13 

0 

3114 

ACTUAL 

105 

279 

2827 

140 

1 

1 

3353 

SIMULATED 

R/N 

0 

470 

141 

790 

210 

43 

1654 

ACTUAL 

27 

63 

232 

1499 

93 

12 

1926 

SIMULATED 

R/Hl 

0 

95 

1 

104 

307 

207 

714 

ACTUAL 

5 

8 

1 

77 

560 

184 

835 

SIMULATED 

R/H2 

0 

64 

0 

16 

189 

799 

1068 

ACTUAL 

0 

3 

0 

2 

48 

1232 

1285 

DEMAND  CATE60RY  NI6RATI0N  FOR  QUARTER  82-4 

(PERCENT) 

TO 

FROM 

M-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SIMULATED 

N-S 

98.7303 

0.0000 

0.5834 

0.5319 

0.1030 

0.0515 

ACTUAL 

99.1352 

0.6086 

0.1441 

0.0641 

0.0480 

0.0000 

SIMULATED 

NSO 

0.0000 

95.6679 

2.0329 

1.8752 

0.3295 

0.0946 

ACTUAL 

10.7533 

87.6183 

0.9866 

0.5135 

0.0697 

0.0587 

SIMULATED 

R/L 

0.0000 

58.4457 

31.5029 

9.6339 

0.4175 

0.0000 

ACTUAL 

3.1315 

8.3209 

84.3126 

4.1754 

0.0296 

0.0298 

SIMULATED 

R/N 

0.0000 

28.4160 

6.5248 

47.7630 

12.6965 

2.5996 

ACTUAL 

1.4019 

3.2710 

12.0457 

77.8297 

4.8287 

0.6231 

SIMULATED 

R/Hl 

0.0000 

13.3053 

0.1401 

14.5658 

42.9972 

28.9916 

ACTUAL 

0.5988 

0.9581 

0.1198 

9.2216 

67.0659 

22.0359 

SIMULATED 

R/H2 

0.0000 

5.9925 

0.0000 

1.4981 

17.6966 

74.8127 

ACTUAL 

0.0000 

0.2335 

0.0000 

0.1556 

3.7354 

95.8755 

TOTAL  SQUARED  DIFFERENCE  »  0.662454 


SIHULATION  RESULTS  (FIFTH  ITEM  6R0UPIN6) 


DEMAND  CATESORY  N16RATI0N  FOR  QUARTER  83-1 

TQ 

FROM 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

TOTAL 

SIHULATES 

N-S 

S746 

0 

3 

3 

1 

1 

5754 

ACTUAL 

4237 

2845 

133 

32 

9 

3 

9259 

SIMULATED 

NSO 

0 

29432 

185 

101 

18 

8 

29744 

ACTUAL 

1259 

22544 

295 

143 

24 

14 

24281 

SIN(tt.ATED 

R/L 

0 

202 

1442 

93 

0 

0 

1737 

ACTUAL 

21 

325 

2847 

144 

1 

0 

3338 

SIMULATED 

R/M 

0 

71 

105 

1504 

93 

1 

1774 

ACTUAL 

14 

48 

259 

1442 

72 

5 

1842 

SIMULATED 

R/Hl 

0 

13 

0 

78 

438 

90 

819 

ACTUAL 

5 

7 

2 

83 

497 

130 

724 

SIMULATED 

R/H2 

0 

7 

0 

1 

71 

1000 

1079 

ACTUAL 

11 

0 

0 

3 

82 

1349 

1445 

DEMAND  CATE60RY  NI6RATI0N  FOR  QUARTER  83-1 

(PERCENT) 

TO 

FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SIMULATED 

N-S 

79.8410 

0.0000 

0.0521 

0.0521 

0.0174 

0.0174 

ACTUAL 

47.3415 

30.7249 

1.4344 

0.3454 

0.0972 

0.0324 

SIMULATED 

NSO 

0.0000 

98.9510 

0.4220 

0.3394 

0.0405 

0.0249 

ACTUAL 

5.1851 

92.8545 

1.2149 

0.5889 

0.0988 

0.0577 

SIMULATED 

R/L 

0.0000 

11.4292 

83.0147 

5.3541 

0.0000 

0.0000 

ACTUAL 

0.4291 

9.7344 

85.2904 

4.3140 

0.0300 

0.0000 

SIMULATED 

R/N 

0.0000 

3.9977 

5.9122 

84.7973 

5.2345 

0.0543 

ACTUAL 

0.8593 

3.4520 

13.9098 

77.4434 

3.8448 

0.2485 

SIMULATED 

R/Hl 

0.0000 

1.5873 

0.0000 

9.5238 

77.8999 

10.9890 

ACTUAL 

0.4904 

0.9449 

0.2742 

11.4441 

48.4444 

17.9558 

SIMULATED 

R/H2 

0.0000 

0.4487 

0.0000 

0.0927 

4.5802 

92.4784 

ACTUAL 

0.7412 

0.0000 

0.0000 

0.2074 

5.4747 

93.3544 

TOTAL  SQUARED  DIFFERENCE  «  0.233704 


SIHULATION  RESULTS  (FIFTH  ITEM  6R0UPIN6) 


DEHAND  CATEGORY  HIGRATION  FOR  QUARTER  83-2 

TO 

FROH 

H-S 

NSO 

R/L 

R/H 

R/Hl 

R/H2 

TOTAL 

SIHULATED 

N-S 

5739 

0 

4 

1 

0 

0 

5744 

ACTUAL 

7374 

115 

23 

11 

4 

20 

7549 

SIHULATED 

NSO 

0 

29418 

194 

89 

17 

7 

29725 

ACTUAL 

1110 

24225 

280 

134 

24 

14 

25791 

SIHULATED 

R/L 

0 

112 

1492 

131 

0 

0 

1735 

ACTUAL 

14 

324 

3024 

144 

0 

4 

3534 

SIHULATED 

R/H 

0 

42 

81 

1558 

101 

0 

1782 

ACTUAL 

4 

41 

220 

1442 

90 

8 

1847 

SIHIR.ATED 

R/Hl 

0 

7 

0 

88 

434 

92 

821 

ACTUAL 

2 

7 

1 

87 

474 

112 

485 

SIHULATED 

R/H2 

0 

4 

0 

0 

74 

1022 

1100 

ACTUAL 

0 

4 

0 

0 

74 

1421 

1501 

DEHAND  CATEGORY  HI8RATI0N  FOR  QUARTER  S3-2 

(PERCENT) 

TO 

FROH 

N-S 

NSO 

R/L 

R/H 

R/Hl 

R/H2 

SIHULATED 

N-S 

99.8782 

0.0000 

0.1044 

0.0174 

0.0000 

0.0000 

ACTUAL 

97.7083 

1.5234 

0.3047 

0.1457 

0.0530 

0.2449 

SIHULATED 

NSO 

0.0000 

98.9472 

0.4524 

0.2994 

0.0572 

0.0235 

ACTUAL 

4.3038 

93.9281 

1.0854 

0.5273 

0.0931 

0.0420 

SIHULATED 

R/L 

0.0000 

4.4553 

85.9942 

7.5504 

0.0000 

0.0000 

ACTUAL 

0.4525 

9.2195 

85.5204 

4.4944 

0.0000 

0.1131 

SIHULATED 

R/H 

0.0000 

2.3549 

4.5455 

87.4299 

5.4478 

0.0000 

ACTUAL 

0.3249 

3.3027 

11.9112 

79.1554 

4.8728 

0.4331 

SIHULATED 

R/Hl 

0.0000 

0.8524 

0.0000 

10.7184 

77.2229 

11.2058 

ACTUAL 

0.2920 

1.0219 

0.1440 

12.7007 

49.4890 

14.3504 

SIHULATED 

R/H2 

0.0000 

0.3434 

0.0000 

0.0000 

4.7273 

92.9091 

ACTUAL 

0.0000 

0.3997 

0.0000 

0.0000 

4.9300 

94.4702 

TOTAL  SQUARED  DIFFERENCE  >  0.02BB77 


D.97 


SINULATION  RESULTS  (FIFTH  ITEH  SRDUPIN6) 


DEMAND  CATE60RY  N18RATI0N  FOR  QUARTER  83-3 

TO 


FROM 

N-S 

NSO 

R/L 

R/N 

R/Hl 

R/H2 

TOTAL 

SIMULATED 

N-S 

5726 

0 

9 

1 

2 

1 

5739 

ACTUAL 

8312 

170 

8 

7 

5 

8 

8510 

SIMULATED 

NSO 

0 

29352 

161 

55 

10 

5 

29583 

ACTUAL 

508 

23766 

269 

155 

28 

14 

24740 

SIMULATED 

R/L 

0 

87 

1571 

115 

0 

0 

1773 

ACTUAL 

13 

353 

2936 

236 

6 

4 

3548 

SIMULATED 

R/M 

0 

29 

72 

1659 

106 

1 

1867 

ACTUAL 

0 

67 

281 

1393 

110 

11 

1862 

SIMULATED 

R/Hl 

0 

6 

0 

77 

647 

96 

826 

ACTUAL 

0 

10 

1 

77 

453 

127 

668 

SIMULATED 

R/H2 

0 

2 

0 

0 

65 

1054 

1121 

ACTUAL 

0 

3 

1 

2 

139 

1436 

1581 

DEMAND  CATE80RY  MI6RATI0N  FOR  QUARTER  83-3 

(PERCENT) 

TO 

FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SIMULATED 

N-S 

99.7735 

0.0000 

0.1568 

0.0174 

0.0348 

0.0174 

ACTUAL 

97.6733 

1.9976 

0.0940 

0.0823 

0.0588 

0.0940 

SIMULATED 

NSO 

0.0000 

99.2191 

0.5442 

0.1859 

0.0338 

0.0169 

ACTUAL 

2.0534 

96.0631 

1.0873 

0.6265 

0.1132 

0.0566 

SIMULATED 

R/L 

0.0000 

4.9069 

88.6069 

6.4862 

0.0000 

0.0000 

ACTUAL 

0.3664 

9.9493 

32.7508 

6.6516 

0.1691 

0.1127 

SIMULATED 

R/N 

0.0000 

1.5533 

3.8565 

88.8591 

5.6776 

0.0536 

ACTUAL 

0.0000 

3.5983 

15.0913 

74.3120 

5.9076 

0.5908 

SIMULATED 

R/Hl 

0.0000 

0.7264 

0.0000 

9.3220 

78.3293 

11.6223 

ACTUAL 

0.0000 

1.4970 

0.1497 

11.5269 

67.8144 

19.0120 

SIMULATED 

R/H2 

0.0000 

0.1784 

0.0000 

0.0000 

5.7984 

94.0232 

ACTUAL 

0.0000 

0.1898 

0.0633 

0.1265 

8.7919 

90.8286 

TOTAL  SQUARED  DIFFERENCE  >  O.OA0091 


D.9B 


FROn 

SinULATION  RESULTS  (FIFTH  ITEH  8R0UP1N6) 

DENAND  CATE60RY  NI6RATI0N  FOR  QUARTER  83-4 

TO 

N-S  NSO  R/L  R/N  R/Hl 

SinULATED 

N-S 

5716 

0 

8 

2 

0 

ACTUAL 

8692 

130 

8 

2 

1 

SinULATED 

NSO 

0 

29267 

129 

65 

7 

ACTUAL 

554 

23398 

274 

113 

23 

SinULATED 

R/L 

0 

404 

1299 

110 

0 

ACTUAL 

28 

298 

3006 

162 

2 

SinULATED 

R/N 

0 

276 

70 

1444 

114 

ACTUAL 

12 

50 

263 

1482 

63 

SinULATED 

R/Hl 

0 

30 

0 

76 

647 

ACTUAL 

3 

7 

0 

107 

518 

SiniLATED 

R/H2 

0 

9 

0 

0 

44 

ACTUAL 

3 

1 

1 

5 

95 

DENAND  CATE60RY  ni6RAT10N  FOR  QUARTER  83-4 

(PERCENT) 

FRON 

N-S 

NSO 

R/L 

TO 

R/N 

R/Hl 

SinULATED 

N-S 

99.8254 

0.0000 

0.1397 

0.0349 

0.0000 

SinULATED  NSO  0,0000  99.2909  0.4376 

ACTUAL  2.2734  96.0154  1.1244 

SinULATED  R/L  0.0000  22.2835  71.6492 

ACTUAL  0.8009  8.5240  85.9840 

SinULATED  R/N  0.0000  14.4730  3.6707 

ACTUAL  0.6417  2.6738  14.0642 

SinULATED  R/Hl  0,0000  3.6145  0.0000 

ACTUAL  0.4049  0.9447  0.0000 

SinULATED  R/H2  0.0000  0.7779  0.0000 

ACTUAL  0.1875  0.0625  0.0625 

TOTAL  SBUARED  DIFFERENCE  > 


0.2205  0.0237  0.0271 

0.4637  0.0944  0.0287 

6.0673  0.0000  0.0000 

4.6339  0.0572  0.0000 

75.7210  5.9780  0.1573 

79.2513  3.3690  0.0000 

9.1566  77.9518  9.2771 

14.4399  69.9055  14.3050 

0.0000  3.8029  95.4192 

0.3125  5.9375  93.4375 

0.081944 


SinULATlON  RESULTS  (FIFTH  ITEH  SROUPINS) 


DEHAND  CATEGORY  NIGRATION  FOR  QUARTER  S4-1 

TO 


FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SIHULATED 

N-S 

5708 

0 

5 

3 

0 

0 

ACTUAL 

9136 

143 

9 

4 

0 

0 

SIHULATED 

NSO 

0 

29771 

137 

67 

7 

4 

ACTUAL 

448 

23010 

267 

128 

26 

5 

SIMULATED 

R/L 

0 

162 

1246 

98 

0 

0 

ACTUAL 

21 

25 

3352 

154 

0 

0 

SIMULATED 

R/M 

0 

94 

55 

1427 

119 

2 

ACTUAL 

a 

20 

235 

1528 

78 

2 

SIMULATED 

R/Hl 

0 

9 

0 

63 

649 

91 

ACTUAL 

4 

4 

1 

114 

521 

58 

SIMULATED 

R/H2 

0 

5 

0 

0 

81 

1106 

ACTUAL 

7 

2 

0 

3 

139 

1457 

DEMAND  CATEGORY  MIGRATION  FOR  QUARTER  84-i 

(PERCENT) 

TO 

FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SIMULATED 

N-S 

99.8600 

0.0000 

0.0875 

0.0525 

0.0000 

0.0000 

ACTUAL 

98.3211 

1.5390 

0.0969 

0.0430 

0.0000 

0.0000 

SIMULATED 

NSO 

0.0000 

99.2830 

0.4569 

0.2234 

0.0233 

0.0133 

ACTUAL 

1.3757 

96.3406 

1.1179 

0.5359 

0.1089 

0.0209 

SIMULATED 

R/L 

0.0000 

10.7570 

82.7357 

6.5073 

0.0000 

0.0000 

ACTUAL 

0.5912 

0.7038 

94.3694 

4.3356 

0.0000 

0.0000 

SIMULATED 

R/M 

0.0000 

5.5392 

3.2410 

34.0896 

7.0124 

0.1179 

ACTUAL 

0.4276 

1.0689 

12.5601 

31.6676 

4.1689 

0.1069 

SIMULATED 

R/Hl 

0.0000 

1.1084 

0.0000 

7.7586 

79.9261 

11.2069 

ACTUAL 

0.5698 

0.5698 

0.1425 

16.2393 

74.2165 

3.2621 

SIMULATED 

R/H2 

0.0000 

0.4195 

0.0000 

0.0000 

6.7953 

92.7852 

ACTUAL 

0.4353 

0.1244 

0.0000 

0. 1866 

8.6443 

90.6095 

TOTAL  SQUARED  DIFFERENCE  =  0.0SO21B 


SIMULATION  RESULTS  (FIFTH  ITEM  6R0UPING) 


DEMAND  CATEGORY  MIGRATION  FOR  QUARTER  84-2 

TO 


FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

TOTAL 

SIMULATED 

N-S 

5694 

0 

12 

1 

1 

0 

5708 

ACTUAL 

8587 

1012 

20 

4 

0 

1 

9624 

SIMULATED 

NSO 

0 

29849 

116 

61 

12 

3 

30041 

ACTUAL 

1171 

21671 

217 

117 

22 

6 

23204 

SIMULATED 

R/L 

0 

136 

1200 

107 

0 

0 

1443 

ACTUAL 

30 

557 

3100 

174 

3 

0 

3864 

SIMULATED 

R/M 

0 

78 

58 

1425 

97 

0 

1658 

ACTUAL 

a 

102 

229 

1526 

63 

3 

1931 

SIMULATED 

R/Hl 

0 

12 

0 

70 

669 

105 

856 

ACTUAL 

2 

12 

1 

131 

552 

66 

764 

SIMULATED 

R/H2 

0 

5 

0 

0 

56 

1142 

1203 

ACTUAL 

7 

6 

0 

5 

154 

1350 

1522 

DEMAND  CATEGORY  MIGRATION  FOR  QUARTER  84-2 

(PERCENT) 

TO 

FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SIMULATED 

N-S 

99.7547 

0.0000 

0.2102 

0.0175 

0.0175 

0.0000 

ACTUAL 

89.2249 

10.5154 

0.2078 

0.0416 

0.0000 

0.0104 

SIMULATED 

NSO 

0.0000 

99.3609 

0.3861 

0.2031 

0.0399 

0.0100 

ACTUAL 

3.0465 

93.3934 

0.9352 

0.5042 

0.0948 

0.0259 

SIMULATED 

R/L 

0.0000 

9.4248 

83.1601 

7.4151 

0.0000 

0.0000 

ACTUAL 

0.7764 

14.4151 

80.2277 

4.5031 

0.0776 

0.0000 

SIMULATED 

R/M 

0.0000 

4.7045 

3.4982 

85.9469 

5.8504 

0.0000 

ACTUAL 

0.4143 

5.2822 

11.8591 

79.0264 

3.2626 

0.1554 

SIMULATED  ' 

R/Hl 

0.0000 

1.4019 

0.0000 

8.1776 

78.1542 

12.2664 

ACTUAL 

0.2618 

1.3707 

0.1309 

17.1466 

72.2513 

8.6387 

SIMULATED 

R/H2 

0.0000 

0.4156 

0.0000 

0.0000 

4.6550 

94.9293 

ACTUAL 

0.4599 

0.3942 

0.0000 

0.3285 

10.1183 

88.6991 

TOTAL  SQUARED  DIFFERENCE  =  0.064809 


SIHULATION  RESULTS  (FIFTH  ITEH  6R0UPIN6) 

DENAND  CATE60RY  NIGRATION  FOR  QUARTER  B4-3 

TO 


FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

SIMULATED 

N-S 

5680 

0 

10 

4 

0 

ACTUAL 

9659 

136 

7 

1 

1 

SIMULATED 

NSO 

0 

29893 

116 

62 

7 

ACTUAL 

109 

22822 

249 

148 

24 

SIMULATED 

R/L 

0 

112 

1166 

108 

0 

ACTUAL 

19 

275 

3049 

221 

3 

SIMULATED 

R/M 

0 

47 

57 

1448 

111 

ACTUAL 

10 

72 

258 

1500 

105 

SIMULATED 

R/Hl 

0 

9 

0 

78 

673 

ACTUAL 

5 

9 

3 

133 

564 

SIMULATED 

R/H2 

0 

1 

0 

0 

70 

ACTUAL 

8 

2 

1 

9 

210 

DEMAND  CATEGORY  MIGRATION  FOR  QUARTER  84-3 

TO 

(PERCENT) 

FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

SIMULATED 

N-S 

99.7541 

0.0000 

0.1756 

0.0702 

0.0000 

ACTUAL 

98.5110 

1.3870 

0.0714 

0.0102 

0.0102 

SIMULATED 

NSO 

0.0000 

99.3783 

0.3856 

0.2061 

0.0233 

ACTUAL 

0.4666 

97.6969 

1.0659 

0. 6336 

0.1027 

SIMULATED 

R/L 

0.0000 

8.0808 

34.1270 

7.7922 

0.0000 

ACTUAL 

0.5327 

7.7096 

85.4780 

6.1957 

0.0841 

SIMULATED 

R/H 

0.0000 

2.8245 

3.4255 

87.0192 

6.6707 

ACTUAL 

0.5110 

3.6791 

13.1834 

76.6479 

5.3654 

SIMULATED 

R/Hl 

0.0000 

1.0778 

0.0000 

9.3413 

80.5988 

ACTUAL 

0.6297 

1.1335 

0.3778 

16.7506 

71.0327 

SIMULATED 

R/H2 

0.0000 

0.0800 

0.0000 

0.0000 

5.6000 

ACTUAL 

0.5610 

0.1403 

0.0701 

0.6311 

14.7265 

TOTAL  SQUARED  DIFFERENCE  <  0.055911 


SIHULATION  RESULTS  (FIFTH  ITEM  SR0UPIN6) 


OENANO  CATEBORY  HI6RATI0N  FOR  QUARTER  B4-4 

TO 


FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

SIMULATED 

N-S 

5B63 

0 

14 

2 

1 

ACTUAL 

9773 

34 

2 

1 

0 

SIMULATED 

NSO 

0 

29905 

94 

54 

7 

ACTUAL 

1124 

21S05 

224 

142 

13 

SIMULATED 

RyL 

0 

96 

1157 

96 

0 

ACTUAL 

24 

313 

3055 

174 

1 

SIMULATED 

R/M 

0 

46 

52 

14BB 

114 

ACTUAL 

11 

S3 

219 

1617 

72 

SIMULATED 

R/Hl 

0 

9 

0 

76 

696 

ACTUAL 

2 

19 

3 

120 

621 

SIMULATED 

R/H2 

0 

7 

0 

0 

64 

ACTUAL 

6 

7 

0 

3 

76 

DEHAKD  CATEBORY  HIBRATION  FOR  QUARTER  B4-4  (PERCENT) 

TO 


FROM 

N-S 

NSO 

fi/L 

R/M 

R/Hl 

R/H2 

SIMULATED 

N-S 

99.7007 

0.0000 

■  0.2465 

0.0352 

0.0176 

ACTUAL 

99.6228 

0.3466 

0.0000 

SIMULATED 

ACTUAL 

NSO 

0.0000 

4.8207 

99.4777 

93.5195 

0.3127 

0.9607 

0.1796 

0.6090 

0.0233 

0.0558 

0.0067 

0.0343 

SIMULATED 

ACTUAL 

R/L 

0.0000 

0.6728 

7,1164 

8.7749 

85.7672 

85.6462 

7.1164 

4.B780 

0.0000 

0.0280 

0.0000 

0.0000 

SIMULATED 

ACTUAL 

R/M 

0.0000 

0.5467 

2.7059 

4.1252 

3.0588 

10.8847 

87.5294 

30.3678 

6. 7059 
3.5785 

0.0000 

0.4970 

SIMULATED 

ACTUAL 

R/Hl 

0.0000 

0.2205 

1.0453 

2,0948 

0.0000 

0,3308 

3.8269 

13.2304 

30.8362 

68.4675 

9.2915 

15.6560 

SIMULATED 

ACTUAL 

R/H2 

0.0000 

0.4626 

0.5569 

0.5397 

0.0000 

0.0000 

0.0000 

0.2313 

5.0915 

5.8597 

94.3516 

92.9067 

TOTAL  SQUARED  DIFFERENCE  =  0.040972 


SIMULATION  RESULTS  (FIFTH  ITEM  BROUPING) 


DEMAND  CATEGORY  MIGRATION  FOR  QUARTER  85-1 

TO 

FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

TOTAL 

SIMULATED 

N-S 

5655 

0 

4 

4 

0 

0 

5663 

ACTUAL 

10781 

136 

14 

6 

3 

0 

10940 

SIMULATED 

NSO 

0 

29884 

130 

36 

12 

1 

30063 

ACTUAL 

114 

21786 

210 

133 

15 

3 

22261 

SIMULATED 

R/L 

0 

103 

1107 

107 

0 

0 

1317 

ACTUAL 

25 

18 

3262 

196 

2 

0 

3503 

SIMULATED 

R/M 

0 

53 

47 

1508 

106 

2 

1716 

ACTUAL 

13 

16 

236 

1677 

110 

5 

2057 

SIMULATED 

R/Hi 

0 

8 

0 

75 

707 

92 

882 

ACTUAL 

3 

1 

1 

108 

539 

131 

783 

SIMULATED 

R/N2 

0 

4 

0 

0 

65 

1199 

1268 

ACTUAL 

9 

2 

1 

3 

115 

1235 

1365 

DEMAND  CATEGORY  MIGRATION  FOR  QUARTER  85-1 

(PERCENT) 

TO 

FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SIMULATED 

N-S 

99.8587 

0.0000 

0.0706 

0.0706 

0.0000 

0.0000 

ACTUAL 

98.5466 

1.2431 

0.1280 

0.0548 

0.0274 

0.0000 

SIMULATED 

NSO 

0.0000 

99.4046 

0.4324 

0.1197 

0.0399 

0.0033 

ACTUAL 

0.5121 

97.8662 

0.9434 

0.5975 

0.0674 

0.0135 

SIMULATED 

R/L 

0.0000 

7.8208 

84.0547 

8.1245 

0.0000 

0.0000 

ACTUAL 

0.7137 

0.5138 

93.1202 

5.5952 

0.0571 

0.0000 

SIMULATED 

R/M 

0.0000 

3.0886 

2.7389 

87.8788 

6.1772 

0.1166 

ACTUAL 

0.6320 

0.7778 

11.4730 

81.5265 

5.3476 

0.2431 

SIMULATED 

R/Hl 

0.0000 

0. 9070 

0.0000 

8.5034 

80.1587 

10.4308 

ACTUAL 

0.3831 

0.1277 

0. 1277 

13.7931 

68.8378 

16.7305 

SIMULATED 

R/H2 

0.0000 

0.3155 

0.0000 

0.0000 

5.1262 

94.5584 

ACTUAL 

0.6593 

0.1465 

0.0733 

0.2198 

8.4249 

90.4762 

TOTAL  SQUARED  DIFFERENCE  ^  0.049662 


SIHULATION  RESULTS  IFIFTH  ITEH  6R0UPIN6) 


DEMAND  CATESORY  MIBRATION  FOR  QUARTER  85-2 

TO 

FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

TOTAL 

SIMULATED 

N-S 

5639 

0 

10 

5 

1 

0 

5655 

ACTUAL 

10747 

182 

11 

A 

1 

2 

10945 

SIMULATED 

NSO 

0 

29890 

106 

47 

6 

3 

30052 

ACTUAL 

271 

21363 

175 

121 

24 

5 

21959 

SIMULATED 

R/L 

0 

81 

1123 

84 

0 

0 

1288 

ACTUAL 

41 

31 

3486 

165 

1 

0 

3724 

SIMULATED 

R/M 

0 

44 

51 

1537 

98 

0 

1730 

ACTUAL 

14 

26 

261 

1735 

80 

7 

2123 

SIMULATED 

R/Hl 

0 

8 

0 

57 

746 

79 

890 

ACTUAL 

4 

2 

1 

139 

553 

85 

784 

SIMULATED 

R/H2 

0 

3 

0 

0 

61 

1230 

1294 

ACTUAL 

a 

1 

0 

3 

126 

1236 

1374 

DEMAND  CATEEORY  MIBRATION  FOR  QUARTER  85-2 

(PERCENT) 

TO 

FROM 

N-S 

NSO 

R/L 

R/M 

R/Hl 

R/H2 

SIMULATED 

N-S 

99.7171 

0.0000 

0.1768 

0.0884 

0.0177 

0.0000 

ACTUAL 

98.1910 

1.6629 

0. 1005 

0.0183 

0.0091 

0.0183 

SIMULATED 

NSO 

0.0000 

99.4609 

0.3527 

0.1564 

0.0200 

0.0100 

ACTUAL 

1.2341 

97.2858 

0.7969 

0.5510 

0.1093 

0.0228 

SIMULATED 

R/L 

0.0000 

6.2888 

87.1894 

6.5217 

0,0000 

0.0000 

ACTUAL 

1,1010 

0,8324 

93.6090 

4.4307 

0,0269 

0.0000 

SIMULATED 

R/H 

0.0000 

2.5434 

2.9480 

38.3439 

5.6647 

0.0000 

ACTUAL 

0.6594 

1.2247 

12.2939 

81.7240 

3.7683 

0.3297 

SIMULATED 

R/Hl 

0.0000 

0.8989 

0.0000 

6.4045 

83.8202 

8.3764 

ACTUAL 

0.5102 

0.2551 

0.1276 

17.7296 

70.5357 

10.3413 

SIMULATED 

R/H2 

0.0000 

0.2318 

0.0000 

0,0000 

4,7141 

95.0541 

ACTUAL 

0.5822 

0.0728 

0.0000 

0.2183 

9.1703 

89.9563 

TOTAL  SQUARED  DIFFERENCE  =  0.058776 


Appendix  E 


Data  Collection  and  Simulation  Input  Distribution  Summaries 

This  appendix  contains  data  collection  results  for  the 
final  three  item  groupings  which,  were  investigated.  In 
addition,  the  simulation  input  distributions  resulting  from 
goodness— of —fit  testing  are  also  given.  Results  for  item 
grouping  three  are  given  first,  item  grouping  four  results 
are  next,  and  the  final  set  of  results  pertain  to  item 
grouping  five. 


Data  Collection  Results  -for  the  Third  Item  Srouping 


oup  # 

Daily 

Demand 

Requisition 

Size 

Requisition 
Inter-arrival s 

Item 

Count 

1 

728 

871 

702 

1488 

2 

1482 

1702 

1275 

2509 

3 

856 

972 

717 

1290 

4 

421 

471 

340 

455 

5 

99 

108 

79 

83 

6 

5 

7 

5 

3 

7 

8552 

8875 

4986 

6493 

8 

18139 

18913 

10702 

11802 

9 

12224 

12908 

7533 

6907 

10 

5311 

5602 

3246 

2723 

11 

1139 

1209 

786 

588 

12 

51 

54 

31 

18 

13 

17899 

21063 

18169 

1163 

14 

11919 

12787 

9377 

1551 

15 

1900 

2063 

1300 

379 

16 

39 

42 

23 

20 

17 

3 

3 

2 

1 

18 

0 

0 

0 

O 

19 

13924 

21281 

20890 

116 

20 

17971 

20798 

19174 

516 

21 

11240 

12620 

10805 

664 

22 

3185 

3521 

2736 

327 

23 

139 

150 

95 

31 

24 

0 

0 

0 

0 

25 

21438 

61094 

60858 

61 

26 

20136 

29494 

29003 

130 

27 

15984 

19529 

18702 

202 

28 

7980 

9084 

8303 

245 

29 

872 

961 

765 

76 

30 

0 

0 

0 

0 

31 

9454 

35784 

35707 

181 

32 

52326 

116640 

116022 

1397 

33 

59825 

106471 

105352 

2532 

34 

36986 

53655 

52486 

2623 

35 

8526 

11745 

11216 

1189 

Distribution  Fitting  Results  for  the  Third  Item  Grouping 


Type  of 

Best 

Best 

Simulation 

roup 

Simulation 

Continuous 

Discrete 

Input 

1 

NE-Size 

Gamma 

Geometric 

Empirical 

Arri ve 

Weibul 1 

Geometric 

Empirical 

2 

NE-Size 

Gamma 

Geometric 

Empirical 

Arrive 

Weibul 1 

Geometric 

Wei bul 1 

3 

NE-Size 

Wei  bull 

Geometric 

Empirical 

Arrive 

Gamma 

Geometric 

Gamma 

4 

NE-Size 

Weibul 1 

Geometric 

Empirical 

Arrive 

Wei bul 1 

Geometric 

Weibul 1 

5 

NE-Size 

Expon. 

Geometric 

Empirical 

Arrive 

Weibul 1 

Geometric 

Weibul 1 

6 

NE-Size 

No  T  est 

No  Test 

Empirical 

Arrive 

No  Test 

No  Test 

Empirical 

7 

NE-Size 

Gamma 

Geometric 

Empirical 

Arrive 

Gamma 

Geometric 

Empirical 

a 

NE-Size 

Gamma 

Geometric 

Empirical 

Arrive 

Gamma 

Geometric 

Empirical 

9 

NE-Size 

Gamma 

Geometric 

Empirical 

Arrive 

Gamma 

Geometric 

Gamma 

10 

NE-Size 

Expon. 

Geometric 

Empirical 

Arrive 

Gamma 

Geometric 

Gamma 

11 

NE-Size 

Ex  pon . 

Geometric 

Empirical 

Arrive 

Weibul 1 

Geometric 

Weibul 1 

12 

NE-Size 

Gamma 

No  Test 

Empirical 

Arrive 

Weibul 1 

Geometric 

Weibul 1 

13 

NE-Size 

Gamma 

Geometric 

Empirical 

Arri ve 

Gamma 

Geometric 

Empirical 

14 

NE-Size 

Gamma 

Geometric 

Empirical 

Arrive 

Gamma 

Geometr i c 

Empirical 

15 

NE-Si ze 

Gamma 

Geometri c 

Empirical 

Arri ve 

Weibul 1 

Geometr i c 

Weibul 1 

16 

NE-Size 

Expon. 

Geometri c 

Empirical 

Arrive 

Expon. 

Geometric 

Empirical 

17 

NE-Size 

No  Test 

No  Test 

Empirical 

Arrive 

No  Test 

No  Test 

Empirical 

18 

NE-Size 

No  Test 

No  T est 

Empirical 

Arri ve 

No  Test 

No  Test 

Empirical 

(NE  »  Next-Event  and  DD  =  Daily  Demand) 
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1 

m.1 

Ky 

" 

Typ«  of 

Best 

Best 

Simulation 

•  •  ' 

Group 

Simulation 

Continuous 

Discrete 

Input 

-V." 

■\  19 

DD 

Gamma 

Geometric 

Empirical 

■  20 

NE-Size 

Wei bul 1 

Geometric 

Empirical 

f- 

Arrive 

Gamma 

Geometric 

Empirical 

-;  21 

NE-Size 

Gamma 

Geometric 

Empirical 

: 

Arrive 

Gamma 

Geometric 

Empirical 

1  22 

NE-Size 

Expon. 

Geometric 

Empirical 

L 

Arrive 

Gamma 

Geometric 

Empirical 

I  23 

NE-Size 

Expon. 

Geometric 

Empirical 

K 

m 

Arrive 

Gamma 

Geometric 

Empirical 

V  -j 

*.  24 

NE-Size 

No  Test 

No  Test 

Empirical 

Arri ve 

No  Test 

No  Test 

Empirical 

25 

DD 

Wei bul 1 

Geometric 

Empirical 

*.  - 

;■  26 

DD 

Gamma 

Geometric 

Empirical 

.*  •/ 

I 

NE-Size 

Expon. 

Geometric 

Empirical 

m 

• 

Arrive 

Expon. 

Geometric 

Empirical 

:-:  28 

NE-Size 

Wei bull 

Geometric 

Empirical 

•; 

Arri ve 

Gamma 

Geometric 

Empirical 

•  •*- 

;.  29 

NE-Size 

Expon. 

Geometric 

Empirical 

*• 

Arrive 

Expon. 

Geometric 

Empirical 

*-a*J 

1  30 

NE-Size 

Arri ve 

No  Test 

No  Test 

No  Test 

No  Test 

Empirical 

Empirical 

31 

DD 

Gamma 

Geometric 

Empirical 

32 

DD 

Gamma 

Geometric 

Empirical 

V 

33 

DD 

Gamma 

Geometric 

Empirical 

34 

DD 

Gamma 

Geometric 

Empirical 

K 

1  35 

NE-Size 

Expon. 

Geometric 

Empirical 

1 

Arrive 

Wei bul 1 

Geometric 

Empirical 

36 

NE-Size 

Expon. 

Geometric 

Empirical 

Arrive 

Wei bul 1 

Geometric 

Empirical 

’ 

• 

> " 

(NE  =  Next -Event  and  DD  = 

Dai 1 y  Demand  > 
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0- 
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Data  Collection  Results  'for  the  Fourth  Item  Grouping 


oup  # 

Daily 

Demand 

Requisition 

Size 

Requisition 

Inter-arrivals 

Item 

Count 

1 

5419 

5616 

3270 

7561 

2 

3726 

3969 

2266 

418 

3 

135 

161 

152 

2 

4 

0 

0 

0 

0 

5 

9982 

10217 

5781 

13271 

6 

9424 

10085 

5891 

1037 

7 

109 

118 

110 

3 

8 

106 

195 

195 

0 

9 

7332 

7587 

4303 

8853 

10 

8844 

9529 

5745 

1173 

11 

84 

112 

106 

1 

12 

0 

0 

O 

0 

13 

1456 

1510 

851 

1737 

14 

2376 

2578 

1699 

303 

15 

14 

15 

15 

0 

16 

0 

0 

0 

0 

17 

294 

302 

154 

200 

18 

6756 

7207 

5064 

821 

19 

8000 

9107 

8556 

130 

20 

2849 

4447 

4395 

12 

21 

388 

397 

210 

289 

22 

9824 

10485 

7429 

1219 

23 

1707 

1905 

1738 

43 

Data  Collaction  Results  -for  the  Fourth  Item  Grouping 

(Continued) 


’oup  # 

Daily 

Demand 

Requisition 

Size 

Requisition 
Inter — arrivals 

Item 

Count 

33 

37 

41 

40 

2 

34 

328 

359 

294 

28 

35 

5472 

6620 

6400 

61 

36 

8087 

14261 

14156 

25 

37 

78 

92 

82 

19 

38 

3866 

4241 

3455 

285 

39 

13932 

16339 

15513 

212 

40 

95 

126 

124 

0 

41 

155 

168 

113 

53 

42 

8031 

8882 

7039 

699 

43 

5287 

6059 

5621 

123 

44 

0 

0 

0 

0 

45 

57 

61 

39 

13 

46 

1005 

1089 

795 

132 

47 

29 

32 

29 

2 

48 

0 

0 

0 

0 

49 

284 

720 

719 

1 

50 

15 

16 

14 

2 

51 

2309 

3034 

2972 

14 

52 

28284 

93108 

92860 

63 

53 

324 

560 

558 

1 

54 

166 

180 

143 

12 

55 

15133 

20202 

19781 

112 

56 

56839 

125192 

124543 

175 

57 

599 

767 

759 

7 

58 

2075 

2367 

2045 

107 

59 

53755 

67538 

65454 

560 

60 

46573 

94855 

94323 

142 

61 

246 

280 

257 

22 

62 

4135 

4649 

3915 

267 

63 

19114 

23954 

23070 

280 

64 

3758 

7128 

7079 

17 

Distribution  Fitting  Results  for  the  Fourth  Item  Grouping 


Type  of 

Best 

Best 

Simulation 

Group 

Simulation 

Continuous 

Di screte 

Input 

1 

NE— Size 

Gamma 

Geometric 

Empirical 

Arrive 

Gamma 

Geometric 

Empirical 

2 

NE-Size 

Gamma 

Geometric 

Empirical 

Arrive 

Wei  bull 

Geometric 

Weibul 1 

3 

NE-Size 

Weibul  1 

Geometric 

Empirical 

Arrive 

Wei bull 

Geometric 

Empirical 

4 

NE-Size 

No  Test 

No  Test 

Empirical 

Arrive 

No  Test 

No  Test 

Empirical 

5 

NE-Size 

Expon. 

Geometric 

Empirical 

Arrive 

Gamma 

Geometric 

Empirical 

6 

NE-Size 

Gamma 

Geometr i c 

Empirical 

Arri ve 

Gamma 

Geometric 

Empirical 

7 

NE-Size 

Expon. 

Geometric 

Empirical 

Arri ve 

Expon. 

Geometric 

Empirical 

a 

NE— Size 

Expon. 

Geometric 

Geometric 

Arrive 

Expon. 

Geometric 

Empirical 

9 

NE-Size 

Expon. 

Geometric 

Empirical 

Arrive 

Gamma 

Geometric 

Empirical 

10 

NE-Size 

Wei bull 

Geometric 

Empirical 

Arrive 

Gamma 

Geometric 

Gamma 

11 

NE-Size 

Weibul 1 

Geometr i c 

Empirical 

Arrive 

Weibul 1 

Geometric 

Empirical 

12 

NE-Size 

No  Test 

No  Test 

Empirical 

Arrive 

No  Test 

No  Test 

Empirical 

13 

NE-Size 

Ex  pon . 

Geometric 

Empirical 

Arri ve 

Gamma 

Geometric 

Empirical 

14 

NE-Size 

Expon. 

Geometric 

Empirical 

Arrive 

Weibul 1 

Geometric 

Empirical 

15 

NE-Size 

No  Test 

No  Test 

Empirical 

Arri ve 

No  Test 

No  T  est 

Empirical 

16 

NE-Size 

No  Test 

No  Test 

Empirical 

Arrive 

No  Test 

No  Test 

Empirical 

17 

NE-Size 

Weibul 1 

Geometric 

Empirical 

Arrive 

Weibul 1 

Geometric 

Empirical 

18 

NE— Si ze 

Gamma 

Geometric 

Empirical 

Arrive 

Expon. 

Geometric 

Empirical 

19 

NE-Size 

Gamma 

Geometric 

Empirical 

Arri ve 

Gamma 

Geometric 

Empirical 

20 

DD 

Gamma 

Geometric 

Empirical 

21 

NE-Size 

Gamma 

Geometric 

Empirical 

Arrive 

Wei bull 

Geometric 

Empirical 

(NE  -  Next-Event  and  DD  =  Daily  Demand) 


Distribution  Fitting  Results  for  the  Fourth  Item  Grouping 

(Continued) 


Type  of 

Best 

Best 

Simulation 

Group 

Simulation 

Continuous 

Discrete 

Input 

22 

NE-Size 

Gamma 

(3eometric 

Empirical 

Arrive 

Expon. 

Geometric 

Empirical 

23 

NE— Size 

Expon. 

Geometric 

Empirical 

Arrive 

Meibull 

Geometric 

Weibul 1 

24 

NE-Size 

No  Test 

No  Test 

Empirical 

Arrive 

No  Test 

No  Test 

Empirical 

25 

NE-Size 

Wei bull 

(Seometric 

Empirical 

Arri ve 

Gamma 

Geometric 

Empirical 

26 

NE-Size 

Wei bull 

Geometric 

Empirical 

Arrive 

Wei bull 

Geometric 

Weibul 1 

27 

NE-Size 

Wei bull 

No  Test 

Empirical 

Arrive 

No  Test 

No  Test 

Empirical 

28 

NE-Size 

No  Test 

No  Test 

Empirical 

Arr i ve 

No  Test 

No  Test 

Empirical 

29 

NE-Size 

No  Test 

No  Test 

Empirical 

Arri ve 

No  Test 

No  Test 

Empirical 

30 

NE-Size 

No  Test 

No  Test 

Empirical 

Arrive 

No  Test 

No  Test 

Empirical 

31 

NE-Size 

No  Test 

No  Test 

Empirical 

Arrive 

No  Test 

No  Test 

Empirical 

32 

NE-Size 

No  Test 

No  Test 

Empirical 

Arrive 

No  T est 

No  T est 

Empirical 

33 

NE-Size 

Expon. 

Geometric 

Empirical 

Arrive 

Wei bull 

Geometric 

Empirical 

34 

NE-Size 

Weibul 1 

Geometric 

Weibul 1 

Arrive 

Weibul 1 

Geometric 

Weibul 1 

35 

NE-Size 

Expon. 

Geometric 

Empirical 

Arrive 

Weibul 1 

Geometric 

Empirical 

36 

DD 

Gamma 

Geometric 

Empirical 

37 

NE-Size 

Wei bull 

Geometric 

Empirical 

Arrive 

Weibul 1 

Geometric 

Wei bul 1 

38 

NE-Size 

Expon. 

Geometric 

Empirical 

Arrive 

Weibul 1 

Geometric 

Empirical 

39 

NE-Size 

Gamma 

Geometric 

Empirical 

Arrive 

Weibul 1 

Geometric 

Empirical 

40 

NE-Size 

Expon. 

Geometric 

Empirical 

Arrive 

Expon. 

Geometric 

Geometric 

41 

NE-Size 

Weibul 1 

Geometric 

Empirical 

Arrive 

Gamma 

Geometric 

Gamma 

42 

NE-Size 

Gamma 

Geometric 

Empirical 

Arrive 

Expon. 

Geometric 

Empirical 

(NE  =  Next-Event  and  DD  =  Daily  Demand) 


Distribution  Fitting  Results  for  the  Fourth  Item  Grouping 

(Continued) 


Type  of 

Best 

Best 

Simulation 

Group 

Simulation 

Continuous 

Di screte 

Input 

43 

NE-Size 

Gamma 

Geometric 

Empirical 

Arrive 

Gamma 

Geometric 

Empirical 

44 

NE-Size 

No  Test 

No  Test 

Empirical 

Arrive 

No  Test 

No  Test 

Empirical 

45 

NE-Size 

Expon. 

Geometric 

Empirical 

Arrive 

Gamma 

Geometric 

Gamma 

46 

NE-Size 

Weibul  1 

Geometric 

Empirical 

Arrive 

Gamma 

Geometric 

Empirical 

47 

NE-Size 

Expon. 

Geometric 

Empirical 

Arrive 

Weibul 1 

Geometric 

Empirical 

48 

NE-Si ze 

No  Test 

No  T  est 

Empirical 

Arri ve 

No  Test 

No  Test 

Empirical 

49 

DD 

Weibul 1 

Geometric 

Empirical 

50 

NE-Size 

No  Test 

No  Test 

Empirical 

Arrive 

No  Test 

No  Test 

Empirical 

51 

DD 

Weibul 1 

Geometric 

Empirical 

52 

DD 

Gamma 

Geometric 

Empirical 

53 

DD 

Gamma 

Geometric 

Empirical 

54 

NE-Size 

Gamma 

Geometric 

Empirical 

Arri ve 

Wei bull 

Geometric 

Empirical 

55 

DD 

Expon. 

Geometric 

Empirical 

56 

DD 

Gamma 

Geometric 

Empirical 

57 

NE-Size 

Weibul 1 

Geometric 

Empirical 

Arrive 

Expon. 

Geometric 

Empirical 

58 

NE-Size 

Gamma 

' Geometric 

Empirical 

Arri ve 

Gamma 

Geometric 

Empirical 

59 

DD 

Gamma 

Geometri c 

Empirical 

60 

DD 

Gamma 

Geometric 

Empirical 

61 

NE-Size 

Weibul 1 

Geometric 

Empirical 

Arri ve 

Weibul 1 

Geometric 

Empirical 

62 

NE-Size 

Gamma 

Geometric 

Empirical 

Arrive 

Expon. 

Geometric 

Empirical 

63 

NE-Size 

Expon. 

Geometric 

Empirical 

Arri ve 

Gamma 

Geometri c 

Empirical 

64 

DD 

Gamma 

Geometric 

Empirical 

(NE  =  Next-Event  and  DD  =  Daily  Demand) 


Data  Collection  Results  -for  the  Fi-fth  Item  Grouping 


oup  # 

Daily 

Demand 

Requisition 

Size 

Requisition 
Inter — arri  val  s 

Item 

Count 

1 

16374 

16828 

9526 

31197 

2 

7472 

7884 

4847 

708 

3 

1830 

2256 

1676 

151 

4 

892 

1237 

949 

67 

5 

244 

283 

225 

10 

6 

25318 

26999 

16153 

4354 

7 

13730 

14828 

9813 

1125 

8 

2765 

3011 

2052 

235 

9 

1209 

1317 

870 

86 

lO 

271 

294 

190 

28 

11 

7905 

8758 

7251 

524 

12 

8201 

9099 

7898 

325 

13 

1869 

2064 

1761 

81 

14 

842 

939 

820 

28 

15 

220 

241 

205 

12 

16 

29197 

36249 

34613 

476 

17 

68526 

84695 

81773 

775 

18 

17242 

21557 

20807 

195 

19 

8060 

10099 

9800 

78 

20 

2077 

2620 

2543 

20 

21 

6014 

12014 

11935 

25 

22 

60740 

119956 

119215 

202 

23 

40982 

102790 

102361 

106 

24 

35055 

92718 

92371 

89 

25 

3800 

11834 

11793 

12 

Distribution  Fitting  Results  for  the  Fi-fth  Item  Grouping 


Type  of 

Best 

Best 

Simulation 

roup 

Simulation 

Continuous 

Discrete 

Input 

1 

NE-Size 

Expon. 

Poi sson 

Empirical 

Arrive 

Gamma 

Geometric 

Empirical 

2 

NE-Size 

Expon. 

Geometric 

Empirical 

Arrive 

Gamma 

Geometric 

Empirical 

3 

NE-Size 

Expon. 

Geometric 

Empirical 

Arrive 

Gamma 

Geometric 

Empirical 

4 

NE-Size 

Expon. 

Geometric 

Empirical 

Arrive 

Gamma 

Geometr i c 

Empirical 

5 

NE-Size 

Meibul 1 

Geometric 

Empirical 

Arrive 

Gamma 

Geometr i c 

Empirical 

6 

NE-Size 

Expon. 

Poi sson 

Poi sson 

Arrive 

Gamma 

Geometric 

Empirical 

7 

NE-Size 

Expon. 

Geometric 

Empirical 

Arrive 

Gamma 

Geometric 

Empirical 

a 

NE-Si ze 

Weibul 1 

Geometric 

Empirical 

Arrive 

Meibull 

Geometric 

Empirical 

9 

NE-Size 

Gamma 

Geometric 

Empirical 

Arrive 

Wei  bull 

Geometric 

Empirical 

10 

NE-Size 

Weibul 1 

Geometric 

Empirical 

Arrive 

Wei  bul  1 

Geometric 

Empirical 

11 

NE-Size 

Expon. 

Geometric 

Geometric 

Arrive 

Gamma 

Geometric 

Empirical 

12 

NE-Size 

Expon, 

Geometric 

Empirical 

Arrive 

Gamma 

Geometric 

Empirical 

13 

NE-Size 

Weibul  1 

Geometric 

Empirical 

Arrive 

Weibul  1 

Geometric 

Empirical 

14 

NE-Size 

Gamma 

Geometric 

Empirical 

Arrive 

Wei bull 

Geometric 

Empirical 

15 

NE-Size 

Weibul 1 

Geometric 

Empirical 

Arrive 

Gamma 

Geometric 

Empirical 

16 

NE-Size 

Expon. 

Geometric 

Empirical 

Arrive 

Gamma 

Geometric 

Empir  r  cal 

17 

OD 

Gamma 

Geometric 

Empirical 

18 

DD 

Gamma 

Geometric 

Empirical 

19 

OD 

Gamma 

Geometric 

Empirical 

20 

DD 

Gamma 

Geometric 

Empirical 

21 

DD 

Expon. 

Geometric 

Empirical 

22 

DD 

Gamma 

Geometric 

Empirical 

23 

DD 

Gamma 

Geometric 

Empirical 

24 

DD 

Gamma 

Geometric 

Empirical 

25 

DD 

Gamma 

Geometric 

Empirical 

(NE  =  Next- 

Event  and  DD 

=  Daily  Demand) 

Appendix  F 


Empirical  Distributions  -for  the  Fi-fth  Item  Grouping 

This  appendix  contains  plots  o-f  the  empirical 
distributions  -for  the  -fifth  item  grouping.  The  empirical 
requisition  size  and  requisition  inter-arrival  distributions 
are  given  for  groups  which  are  modeled  using  a  next— event 
simulation.  The  empirical  daily  demand  distribution  is 
given  for  groups  which  are  modeled  using  a  daily  demand 


simulation 


(  GROUP 


E  mp  i 


I  dui 


DEMAND 
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